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MR. EADS’ SHIP RAILWAY FOR THE AMERICAN 
ISTHMUS. 


For many years the popular idea bas been that when- 
ever the genius and energy of man should overcome the 
harrier to commerce which nature has placed at the American 
Isthmus, it would have to be accomplished by a ship canal. 
For many years exploring parties, supported by private 
munificence or by government appropriations, have been 
searching for the most favorable lines for transisthmian 
commercial :outes, oe contemplating the ultimate con- 
struction of a ship canal. And so persistently have the ad- 
vantages and disadvantages of the different canal routes 
been insisted upon by their respective admirers und oppo- 
nents, that there ure few engineers of high rank, who have 
considered the question at all, who have not pronounced in 
favor of one or other of the several canal routes that have 
been surveyed. 

Accordingly, when a new man enters the field with a 
novel plan, confidently offering to make a dry way for the 
world’s commerce over the Cordilleras, in a quarter of the 
time and at a quarter of the cost of a ship canal such as 
Mons. De Lesseps proposes, the natural inquiry is, ‘‘ Who 
is he? and What has he done to justify so bold a tra- 
versing of the opinions of the world’s best known engi- 
neers?” 

The world’s best engineers do not need to have that ques- 
tion answered for them, though the general public may. 
The engineering world have already admitted Mr. Eads to 
an honorable place in the front rank of scientific and prac- 
tical engineers. They know bim as a man quite as remark- 
able for the soundness of his views in great engineering 
emergencies, as for the boldness and originality of them. 
They know him, too, as a man whose professional career 
has been marked by grand successes as well as grand under- 
takings—successes achieved in more than one instance by 
methods as original as they were scientific and simple, ac- 
complishing results of unequaled magnitude with the least 
delay and the greatest ——: 

hen the exigencies of civil war called for the immediate 
and speedy creation of a new order of war vessels, suitable 
for river navigation, yet capable of successfully assailing 
land batteries protected by earthworks, it fell to Mr. Eads 
to supply the need; and his fleet of “ improvised ironclads ” 
played a vital part in opening the Tennessee and the Missis- 


sippi. 

WV hen the requirements of peaceful commerce demanded 
an iron way across the Mississippi at St. Louis, a bridge 
which should offer no impediment to the commerce of that 
broad river, the same bold and practical spirit not only 
= the structure, but saw it built, a work requiring the 

ighest engineering and financial capacity, for the problems 

resented were in many respects not only novel in character, 
= involved operations of a magnitude never before under- 
en, 

Still more recently, when the general commerce of the 

t artery of the continent required a freer outlet below 
ew Orleans, and when the government engiveers were 
committed to a costly canal, Mr. Eads came forward with a 
solution of the problem directly contrary in its principles 
to that which had been proposed, and vastly less expensive 
in time and money. Still more, be was willing to stake his 
private fortune on the event, confidently undertaking to 
open the Mississippi in his own way at his own risk, asking 
no pay for bis work until bis scientific and official opponents 
should certify that the task bad been successfully accom- 
plished. Our readers do not need to be reminded of the 
magnitude of the work uudertaken at the mouth of the Mis- 
sissippi, the severity of the engineering problems it in- 
volved, the vast economy of the jetty system, or the 
marvelous celerity and certainty with which it overcame 
the barriers which nature bad placed at the outlet of the 
great river. 

In place of a doubtful channel admitting only vessels of 
less than eight feet draught, the Mississippi now offers a 
broad, free entrance to the largest ocean steamers; and to 
emphasize the fact, which the commercial world is slow to 
realize, the merchants of New Orleans are arranging for a 
visit to their wharves by the Great Eastern. 

These great achievements are referred to here simply as 
evidence that Mr. Eads is not a novice in engineering and 
finauce, nor a speculative adventurer, but a scientific and 
notably practical man, whose large aud varied experience 
in the planning and conduct of great enterprises gives per- 
tinence and weight to any proposition which he may lay 
before the world. Whatever problems of engineering, me- 
chanics, or finance may be involved in the planning and 
construction of a ship canal or a ship railway across the 
Isthmus—and no one wiil question their multiplicity and 
maguitude—they have already been met and successfull 
overcome by him elsewhere, on a scale not out of compari- 
son with those of the new undertaking. In laying before 
the world a plan of a ship railway, like that which we il- 
lustrate on our first and third pages, Mr. Eads offers no 
speculative project, but the well considered design of a 
capable and experienced engineer, a working plan which 
can be carried out with absolute certainty. 

At first thought most persons unfamiliar with the re- 
sources and practices of modern engineering are apt to look 
with incredulity, if not with amazement, upon a project 
contemplating the hauling of great ships over land from one 
sea to another. 

A ship, they say, is a structure made to float in the water, 
buoyed up by a mobile substance, the nature of which not 
only prevents unequal strains upon the ship from her general 
weight, but also belps her to resist the internal or bursting 
strain of her own cargo. Out of her proper element, they 
argue, all these conditions are reversed. he uniform sup 

rt of the water is replaced by detached supports, subject- 

ng the vessel to unequal and unpremeditated strains which 
she cannot safely endure. Accordingly, even if it were 
feasible to build a carriage strong envugh to sustain a ship's 
huge bulk, or a roadbed firm enough to bear the weight of 
beth ship and carriage, the proposed system of. Isthmus 
transit must be a failure through the lack of adaptability of 
ships for that sort of handling. 

In answer to these upprehensivuns, it is enough to say that 
they are founded on u view of the case which every ship 


with or without a counter pressure of water outside, every 
ship at sea has to withstand it, more or less completely, 
with the passage of every large wave; while at the same 
time she is buffeted with heavy seas, which strike with 
blows like those of a battering ram. Indeed, it would 
hardly be possible to devise an apparatus capable of sub- 
jecting a ship to so frequent and severe horizontal, lateral, 
and torsional strains as a ship endures in every gale. In 
comparison with them the strains that would be put upon a 
sbip in transit over a properly constructed railway would be 
as nothing. On the railway carriage the ship would rest on 
an even keel, uniformly supported from stem to stern, and 
as secure from lateral and twisting strains as when cradled 
in a dry dock; while the forward motion of transit over 
easy grades would be less trying even than that which ships 
are constantly subjected to in well-known marine railways 
connected with ship-yards. 

In fact, the ship railway proposed by Mr. Eads consists 
of nothing more novel than two marine railways of superior 
construction joined by a few miles of many-railed roadbed 
ofeasy grades, Every element of the system, as well as the 
ability of — ¥ to endure out-of-water handling safely, has 
been practically familiar to engineers for half a century. 
The grades of the proposed railway, it will be remembered, 
need nowhere be steep, and the change at the summit is 
made by a tipping table, which prevents any lengthwise 
strain upon the vessel. At no other point of the road can 
such a strain occur except:by the yielding of the roadbed; 
a gene which practical engineering is easily able to 
avoid. 

If further assurance of the ability of ships to safely endure 
out-of-water handling were required, it might readily be 
found inthe every-day handling of loaded canal boats at 
portages. In staunchness a oe vessel compares 
with a canal boat about as a well-made beef barrel does 
with a cracker box; and the capacity of canal boats to en- 
dure railway carriage was amply demonstrated forty years 
ago on the Portage Railroad of the Alleghany Mountains. 
To connect the canal systems of Eastern and Western Penn- 
sylvania, a system of gravity railways with ten inclined 
planes was constructed between Hollidaysburg and Johns- 
town, thirty miles or more apart ‘as a bird flies”; and up 
and down these steep inclines the large boats of the ‘‘ Pio- 
neer Packet Line” made regular trips until the Pennsylva- 
nia Railroad was built. 

In length of route and severity of grades, the Isthmus 
routes certainly offer nothing worse than was overcome on 
that Portage road; and it is absurd to say that modern en- 
gineering cannot do for ships what was then done for canal 
boats. ides, we have the direct evidence of some of the 
most experienced ship huilders—among them the Hon. E. J. 
Reed, formerly Chief Constructor of the British Nuvy—to 
the effect that the transport of ships by rail is not only feasi- 
ble, but that the plan is bighly economical! in comparison 
with a ship canal. 

The essential features of bis projected railway for trans- 
porting sbips across the Isthmyus were described and dis- 
cussed by Mr, Eads before’ the Canal Committee of the 
House of Representatives last March. So many of the illus- 
trative plans and drawings\ used by Mr. Eads on tbat occa- 
sion as are necessary for a clear understanding of bis plan 
are reproduced in the engravings herewith. The large 
illustration on our front page gives a general view of one 
of the shore ends of the proposed road, with a large man- 
of-war just entering upon the transisthmian journey. 

Fig. 1, at the bottom of thefront page, shows a section 
of the basin, which constitutes the oot terminus of the rail- 
way. To avoid extending the track out into the harbor, 
this narrow basin, 3,000 feet long, is excavated inland at 
right angles to the shore line of the harbor. At the barbor 
= the basin is deep enough to place the railway thirty feet 
below the surface level of the water. From that point the 
track rises one foot in the hundred, so as to reach the sur- 
face level at the shore end of the basin. This basin, and 
the corresponding one at the other end of the railway, 
will be lined with substantial masonry. The outer end 
will be provided with a caisson gate, or lock gates, so that 
the basin can be pumped dry for repairing the track 
under water. At all other times the gute will be open. 

Fig. 2 shows the basin railway with a ship on the cradle. 
In transferring a ship from the harbor to the upland track, 
the cradle or ship-car will have to be backed down to the 
harbor end of the basin under water by means of a station 
ary engine. The ship will then be floated in from the bar- 
bor, so that her kee) will rest over the cradle. Then the va 
rious supports on which the keel and bilges will rest will 
be moved into place. 

Fig. 3 shows, in cross section, a sbip resting on the cradle 
in deep water, and illustrates the manner of supporting her, 
substantially as is done in every dry dock. Her weight rests 
a on the keel, a portion being sustained by the oppos- 
ing bilge blocks, which also serve to keep ber from toppling 
over. A similar cross section near the shore end of the 
basin is shown in Fig. 4. In the latter cut the vessel bas 
been drawn nearly out of water. When entirely out, the 
stationary engine will be detached and two powerful loco- 
motives will be hitched on to haul the massive load to the 
opposite sea. It is expected that the transit will be made 
at the rate of ten or twelve miles xn hour, and an additional 
hour will be consumed in placing the ship in cradle and in 
discharging ber at the overland journey’s end. 

As will be seen in the engravings, the railway wili be 
composed of twelve rails spaced four or five feet apart. 
The locomotives will be five times as large and powerful as 
ordinary freight engines, and the whole twelve rails will be 
used by the two locomotives and their tenders, The shi 
cradles are intended to be of suitable lengths to receive a 
classes of vessels, 1nd will have wheels about three feet 
apart on each rail, making a total for large steamers of 
from ten to twelve hundred wheels. 

The maximum pressure allowed to a wheel capable of 
sustaining twenty ‘uns will be five tons, or considerably less 
than the ordinary pressure upon the driving wheels of a 
large locomotive, which is usuxlly six and a half tons. The 
weight of the largest merchant ships fully laden is about 
6,000 tons. This weight distributed over 1,200 wheels— 
ove hundred on each rail—will make the pressure on 
the rails and road-bed quite moderate: The proportion of 


= 


builder knows to be altogether inconsistent with fact. A| the strength of one wheel to the strength of the whole 


ship afloat is net uniformly buoyed up by the water, On 
the contrary, especially, where there are waves of any mag- 
nitude, a sbip’s support is not only unequal, but incessantly 


number of wheels is so insignificant that the failure of an 
wheel could have no serious effect on the rest. Each 


| wheel will be independent of the rest and readily removable. 


variable as to position, This fact is so well recognized by | The possibility of derailment, as well as the pressure upon 


shipbuilders that every sea-going vessel is so built as to be 
able to bear her entire weight when supported only at the 
ends, or to withstand the strain of being held up wholly at 
the middle, with both ends unsupported in the air. 
ship is unable to endure these severe tests, she is unfit to bat- 


the tracks, is obviously diminished by the number of rails. 
Indeed, any six rails could carry the whole weight, so that 
any probable breakage or displacement of rails would not 


f a| endoazer the stability of the load upon the cradle. 


As will be seen in the detail drawings, 5, 6, and 7, two 


tle with the wavigs Aa (or the-bursting strain of a cargo, ' strong steel springs surmount each wheel, so that the ship 


will in reality rest upon an elastic cushion, which sti}j fur. 
ther lessens the liability to strain. Each spring is so fixeq 
that it can be removed by unfastening two bolts, and the 
wheel under it can then be taken off with ease. her 
advautage of the multiplicity of rails and wheels jg the 
t reduction of the liability to jolting or oscillation 
ben a speed of twelve miles an bour is maintained on ¢ 
railway so constructed, the ship's motion would scarcely be. 
tray itself. To derail a car i a ship in this way 
would be an utter impossibility. ‘To provide for the passa 
of ships going in opposite directions on the single line of 
track, there would have to be stationed at different points 
transfer or turn tables for moving cars sideways. By such 
means it is now common to shift trains of cars from one 
track to another. 

The easiest grades for a ship ae across the Isthmus 
ure found at Panama, Nicaragua, and Tebuantepec, and g 
mean grade, not exceeding thirty or forty feet to the mile 
can probably be found at each place. The cheapest line could 
be built at Panama, where the distance as well as the grade ig 
least. The harbor improvements there, however, would ip- 
volve a great deal of cost. These would be less at Tehuap- 
tepec, and much: less in the Chiriqui route, which presents 
steeper grades, but offers superb natural harbors. The max. 
imum cost of a road at Panama, including harbors, is egtj- 

ouching the relative economy of a ship railwa compared 
with a on canal, Mr. Eads is p e+ hry P 

‘*That upon any route where it is ible to build a 
canal, it is equally possible to build and equip a substantia] 
and durable ship railway for one-half the cost of a canal, 
if it be built with locks ; and for one-quarter of its cost, if 
it be at tide level. ; 

‘* That such a ship railway can be built in one-third or 
in 7 quarter of the time needed for the construction of the 
canal, 

‘*That when built, ships of maximum tonnage can be 
moved with safety at four or five times greater speed on the 
railway than in the canal. 

‘That a greater number of vessels per day can be trans- 
ate on the railway than would be possible through the 
canal. 

“ That the —— of the ship railway can be easily in- 
creased to meet the demands of commerce, without interrup- 
tion to its business, whether it be to meet an increase in the 
size of the ships or in the number of them. 

“* That the cost of maintenance of the roadway and rolling 
pene | will be much less than that of the maintenance of the 
canal. 

“That the cost of maintaining and operating the railway, 
taken together, will be less than that of operating and main- 
taining the caral. 

‘*That the railway can be located and successfully 
operated at localities where it is not practicable to construct 
a canal. 

‘** That it is possible to estimate, with great accuracy, the 
cost of asbip railway, and the time needed to build it, be- 
cause the work would be almost wholly upon the surface 
of the ground, whereas the canal is a hydraulic con- 
struction, involving control of water and the execution of 
works under water, or liable to be submerged or interrupted 
7 water, thus rendering anything like an accurate estimate 
of the time and cost of its construction an impossibility. 
Hence capitalists cannot know, with certainty, the amount 
of money and time required, or what the canal will prob- 
ably pay when finally finished.” 

hese are bold and significant assertions truly; the non- 
professional reader may pronounce them startling and ex 
pees arg Coming from a speculative adventurer they 
would be ; but Mr. Eads is no adventurer, He is an engi- 
neer who bas shown his practical skill as a builder of ships 
of heavy tonnage. railway bridges of the boldest construc- 
tion, waterways of the most extensive scope, and in every 
great undertaking he bas demonstrated a financial ability 
not Jess remarkable than his engineering capacity. Nota 
few of the ablest and most experienced engineers and ship- 
builders of the world have pronounced this plan of a ship 
railway entirely practicable, and far more economical than 
a canal for the same work, Indeed, the cost of one canal, 
such as Mons. De Lesseps proposes at Panama, would build 
a ship railway at four or five places along the Isthmus equal 
in capacity to the canal and several times more speedy in its 
operation. Again, the interest on the excess of capital re- 
nired for the consiruction of a ship canal for a given traf- 
c, over the cost of a ship railway of equal capacity, would 
duplicate the road every ten years, “With capital supplied 
as fast as needed, the railway could be put in operation 
without difficulty in four years from the time of beginning 
its construction. The working expenses of the road need 
not exceed 40 per cent. of its revenue, against 50 or 60 per 
cent. on ordinary railways. 3 

This superior economy would be due to the fact that 
the work would be more compact; there would be but 
one roadway to keep up, everything would be built in the 
most substantial manner, aud all the freight would be 
handled in mass by steam power. The liability to accident 
to shipping in transit would be less than on a canal. With 
the estimated traftic of 5,000,000 tons a year, a charge of two 
dollars a ton would yield a revenue of $10,000,000. Allow- 
ing 50 per cent. for operating expenses, the net revenue 
would give 10 per cent. on the capital invested. A tariff of 
eight or ten dollars a ton would have to be charged to make 
a canal at water level pay as well, and such a tariff would 
be practically prohibitory. 

apt. Eads has made efforts before Congress, for two 
years past, to obtain the passage of a bill for the encourage 
ment of the building of this great railway under purely 
American auspices. But the adverse and unpatriotic 
influences of people who were interested io Isthmus Canal 
schemes have prevented the adoption of such a law. The 
most favorable concessions have, however, been granted My 
the Mexican government; foreign capital bas, we understar 
been secured; the work of survey and construction Las been 
begun; and the great Ship Railway will doubtless be ia 
actual operation Before three years have expired. 


COMPLETION OF THE CARACAS RAILWAY. 


TueRE have been great festivities at Caracas, in Vene 
zuela. over the opening of the line from the capital to the 
port of La Guaira. In many —- this bit of railroadi 
is a most extraordinary one. Its total length is only ‘ 
miles, and in 21 miles of this distance it rises over 31” 
feet. It is simply a shelf cut on the sides of a series 
mountain gorges. At‘ one spot a stone will fall over the 


edge of the cliff—at 5 feet from the rails—1,700 yards wil 
out stopping. ‘The work was done in eighteen months. 
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IMPROVED FLOATING BREAKWATER. 


Awmona the many ingenious and interesting exhibits at 
the Fisheries Exhibition, London, is the Greenway break- 
water, which is the embodiment of a proposition to stem the 
force of the sea by turning it against itself. It is the inven- 
tion of Mr. E. C. Greenway Thomas, and is illustrated in 
the engravings below. It is based on the principle that it is 
easier, simpler, more economical, and wiser to take the 
forces of nature into alliance and use them than at great cost 
to oppose them and lose their services; and this principle is 
kept in view by Mr. Thomas in all the details of construc- 
tion. This idea is applied in the following way: In front 
of the locality where it is desired to have calm water and 
protection from the waves or the tearing effect of a violent 
current, the inrnshing waters find in their path a row of 
pontoons of triangular shape, presenting an apex or pointed 
end toward them. These pontoons are so formed and so 
placed that the wave is cleft by the pointed end of each 
pontoon, and each cleft portion bas to travel on between 
the curved sides of two pontoons, the curves being segments, 
or nearly so, of one and the same circle turned in opposite 
directions, and so toward each other. Each portion of a 
wave thus cleft glides along the surface of one of these 
curved walls, and takes its course in the direction this im- 


determine the question of the distance apart at which they 
should be moored—namely, not too far for the counter cur- 
rents to oppose and rob euch other of momentum. In cases 
in which vessels can enter a masonry harbor or seek the 
shelter of the lee side of the breakwater itself, by rounding 
the end of it instead of running through it, the buoys would 
be smaller and nearer together. The Greenway breakwater 
may be ~—T ip the protection of existing masonry har- 
bor works, lighthouses, wrecks, exposed beaches eroded by 
the action of waves or currents, or for the creation of sbelter 
in places where no works at present exist. Thatis, it may be 
used for the protection of exiting harbors or the creation of 
new ones. 

Among the advantages claimed for this breakwater, says 
Tron, are the following: 

1. Comparative Indestructidility.—Meeting waves and cur- 
rents not with one long, unbroken front, as in the case of 
most breakwaters and harbor works, but in detached por- 
tions, and not resisting, but cleaving and evading the force 
of the waters, it is less likely to be injured by violent 
storms, 

2. Economy in Manufacture.—Being constructed of few 
and simple parts, affecting only the upper part and not the 
whole depth of the water, and covering but a small portion 
of the area it affects, it will cost less in manufacture than 


poses upon it, One portion passes on in a curve one way, | any other breakwater known. 


DETAIL 


Fie. 3. 


TRAIN RESISTANCE. 


THE resistances which impede the movement of a trajp 
of cars are mainly caused by the atmosphere, curves, 
and flange and journal friction. hen an engine starts 
with a train, the force it exerts comprises two factors, 
One is exerted on the train to overcome the resis 
and is destroyed or neutralized by these resistances. The 
other, or excess, remains and keeps the train in motion 
Thus, each stroke of the piston or revolution of the wheels 
supplies additional force, which is partly destroyed and 
partly appears in useful effect by adding a renewed instal}. 
ment, which, with the previous accumulation, adds to 
increases the excess, and the speed is increased until the 
increase of resistance from the above named causes equals 
the entire force of the engine, the result being a uniform 
speed. If, however, the train at the start is so heavy and 
the resistances so great that the whole power of the engine 
is expended in overcoming the resistances alone, no part of 
such power can be stored in the train to increase its speed, 
and apy greater speed is therefore impossible. The case ig 
somewhat analogous to tbat of a laborer who earns $1.25 9 
day, while $1 of it is absorbed in the cost of living, the ex. 
cess, at it accumulates day by day, being deposited in a 
savings bank as ‘‘ useful effect.” 

Work consists in the overcoming of a resistance in apy 
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IMPROVED FLOATING BREAKWATER. 


and is carried by its momentum still swiftly in the same di- 
rection, say twenty feet beyond the curve that has guided 
it; and anotber similar portion is impelled in a curve 
another way from the nearest side of the next portion. Each 
portion is thus diverted from its original direct course 
toward the threatened object. Midway between the two 
pontoons the two portions meet, and in the concussion of 
their equal forces they spend their momentum. 

Such is Mr. Thomas’ theory, and the method of giving 
practical effect to bis ideas is shown in our engravings, in 
which Fig, 1 represents a general view of the proposed ar- 
rangement, a detail of one of the buoys with dimensions 
being shown in the left-hand corner of the engraving. Fig. 
2 is an enlarged view of one of the buoys, showing the con- 
cave side facing the sea, together with the anchor ropes. 
Fig. 3 is a back view of the buoy. Fig. 4 is the Green way 
mooring anchor: 1 being the anchor proper; 2, the hold for 
splicing wire rope or cable; 3, the basin of the anchor; 4, a 
solid iron casting weighing about two tons; 5, the anchor 
legs; 6, cups to strengthen the hold in sand or mud; 7 isa 
shank with an enlarged end for the rope; and 8 is a hinged 
sheath to the shank. The size of each buoy and the dis- 
tance they are anchored apart will depend on the require- 
ments of each case. If it ix desirable that large vessels 
should pass through any part of the breakwater, the buoys 
on either side of that portion would be larger and further 
apart, The force of the current and the curve udopted will 


8. EHeonomy in Construction.—As it can be put together 
in a short time and anywhere, and no work beyond that of 
moorings need be executed on the spot where it is required, 
there will be no necessity for the employment én situ of an 
engineer or other expensive skilled labor, and the usual costs 
of construction are thus very largely avoided. 

4. Economy in Conveyance, Portadility.—The parts when 
taken to pieces lying flat upon one another will occupy 
small space, weigh little, and can be easily and inexpen- 
sively conveyed by land or sea. 

5. lt is available in exposed positions, where the continued 
violence of the sea greatly impedes and, in fact, almost ren- | 
dera yo the construction of any other form of harbor 
work, but where a sbort time would suffice for the put- 
ting down of the Greenway breakwater, which is taken 
ready made to the spot. 


6. It can be kept in store in any quantity at any of our 


naval arsenals for any length of time, and will thus be in | train ten miles. 


readiness fur any emergencies. 


7. It is available in any depth, thus rendering easy the 
construction of shelter harbors in deep water, with access 
during all tides. It might be used in one long line of de- 
fense for many miles on endangered coasts. Final! 
claimed that it will not cause the accumalation of silt, and | 
thus ruin the port it is intended to benefit, as has been 
the case with many expensive constructions. 


| now, the 126,720,000 foot-pounds of work were accompli 
in one minute, the horse-power required woul 
126,720,000 


direction. Thus, if a resistance of 10 pounds is overcome 
in a distance of 5 feet, the result is 5 X 10 = 50 foot-pounds 
The element of time enters, however, when it is desira 
to ascertain the comparative amount of work performed. 
To ascertain, for iastance, the amount performed in haul- 
ing a train weighing 400 tons exclusive of engine a distance 
of ten miles, or 52,800 feet, we have first to determine the 
strain on the draw-bar of the tender, which is the resistance. 
This we will assume to be 2,400 pounds. The foot-pounds 
of work will be represented by the product of the resisl- 
ance (2,400 Ib.) and the distance (52,800 ft.) through 
which this resistance was overcome, this product being 
126,720,000 foet-pounds. 
The accepted valuation of a horse-power is the lifting 
of 33,000 Ib. one foot in one minute. If we desire . 
ascertain the horse-power uired to perform the work 0 
moving the above train under the conditions named, We 
must evidently ascertain the time occupied in hauling the 
Assume that time to be 100 minutes. 


id be 


= ‘ ed in two 
33.000 3,840 H. P. If it were perform 


. it is minutes, one-half, or 1,920 H.P., would be required, wbile 
100 minutes were used, it would require but one hund 

part, or 38°4 H. P. While 126,720,000 foot-pounds rep 

the work of moving tbe train ten miles, and 3; 
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porse-power necessary to cover that amount of foot-pounds 
jn ove minute, it does not follow that that amount of horse 
ower, or any other amount, would move the train ten 
viles jn one minute, from the fact that the rapid increase 
of the atmospheric resistance at and above 60 miles per 
hour is so great as to practically limit the speed attainable 
to about that figure. 

To ascertain the amount of coal necessary to haul the 
train over the ten miles is an easy problem, for it has been 
found by experiment that for every pound of coal burned 
in a locomotive fire box, the engine is capable of exerting 
from 240,000 to 300,000 foot-pounds. If we take 275,- 
000 foot-pounds as representing the average engine, we 
fave ee = 450 pounds as the amount of coal for the 

total distance, or 46 pounds per mile. The amount of work 
or coal necessary to bring a train to — speed is seldom 
appreciated. The foot-pounds of work necessary to bring a 
train from a stand up toa given speed is equal t» lifting the 
weight of the train vertically to a height from which, if 
the train fell, it would attain a speed equal to the given 
speed. Suppose a train of cars and engine to weigh 400 
tons, and it is desired to ascertain the foot-pounds of work 
iven out or destroyed in bringing the train to a speed of 
miles per hour, or 73°33 feet per second. We have here 
the velocity given to find the height due to that velocity. 
The formula for this is, when A represents the height and o 


the velocity, A = aa: Applying this, and we have: 
73°33? : 
h =a = 83°5 feet, as the height necessary for a body 


to fall and attain a speed at the rate of 50 miles per hour. 
Tbe weight of the train being 400 tons, or 800,000 pounds, 
the foot-pounds represented as necessary to lift that weight 
to 83°5 feet equals 83°5 x 800,000 = 66,800,000 foot -pounds. 
If we take each pound of coal as equivalent to 275,000 foot- 
pounds of work, we have at = 243 pounds of coal, 
nearly, as the amount necessary; and if we assume 50 
pounds per mile as the average amount of coal consumed, 


we would have * or nearly 5 miles, as the distance ne- 


cessary to bring this train to a speed of 50 miles per hour. 
If we further assume the average ae in reaching the 
rate of 5) miles per hour to be 25 miles per hour, we have 
an average of 2°4 minutes per mile. If the 66,800,000 foot- 
pounds of work were accomplished in one minute, we 
would bave pa a = 2,024 horse-power; and if in 12 
minutes (5 X 2°4), one-twelfth of 2,024, or 16834 horse- 
power, as the amount necessary to be in force for twelve 
minutes to accomplish 66,800,000 foot-pounds of work. 

But it is evident that the foregoing calculations do not 


alone, or 740 H. P. for the engine and train. Let ua take 


an 18X24 cylinder and 54¢-foot wheel with a mean effective | experiments made by Baron 
istons. It| expenses of trains must be very heavy. Above 
cylinder | is a portion of the da 


pressure of 50 ds per square inch on the 
results in 786°6 H. P., although doubtless a 19x 
would be better. This is a little less than the horse-power 
of Dudley’s train, and is due to several causes, The speed 
about 5 miles an hour was against him. The conditious 
existing in practice caunot all be taken into account in a 
mere theoretical deduction. A straight and level track is 


of course assumed. It is on record that Prof. Dudley, with 


If we are to believe the published data of the Bavarian 
Von Webber, at Munich, the 


ta. 
According to these figures, an ordinary engine with no 


load would be just able to make 45 miles per bour.—F. &,, 
of his train was nearly a mile an bour more, and a wind of | Nat. Car Builder. 


ELASTIC STEEL RAILWAY WHEEL. 


Amone the many exhibits of steel-tired car wheels at the 
late Chicago Exposition nune presented greater novelty or 


an engine having 17X24 cylinders, and 6 foot drivers, tested attracted more serious examination than the Millimore 


a train of cars which, with the engine, weighed 313 tons, 
ou a level track at the rate of 50°70 miles per hour against a 
wind, the engine developing 788 H. P. It will be noticed 
that this 17X24 inch cylinder engine develops more horse- 
a than our 18 x24, and it may be asked how this can 

. It is clear that the figures do not do the 18x24 engine 


full credit, and this will be readily believed when it is stated spokes ure made of a special grade of steel adapted to’ stand 


that Prof. Dudley found that engines in service at their 
minimum effort actually developed from 25 to 100 per cent. 
more work than the standard formula gave them credit for. 
Prof. Dudley’s experiments have demonstrated that the re- 
sistance per ton decreases with the length aud weight of the 
train at high speeds. From the engraving, which repre- 
sents a long train in motion, this will be readily understood, 
The atmosphere being the principal resistance at high speeds, 
is met by the engine’s front, as per arrow, a, assuming a 
comparatively quiet state of the air, and is deflected as per 
arrows, 0, and continues to catch in the window depressions 


steel tire, 12 
or half-bubs. The inner side of the periphery of the tire 


wheel. 
The principal parts of the wheel are a rolled crucible 


mer steel spokes, and two cast-iron plates 


is provided with holes for the reception of the prepections 
of the spokes, which enter the tire a depth of 44 inch, The 


Fie. 1.—COMPLETE WHEEL. 


the greatest crushing force, and with sufficient tensile 
strength and elasticity. 
ted to the hole in the tire, the other forms the sector of a 
circle. 


While one end of the spoke is fit- 


At a distance of two inches from the rim the spoke 


is twisted a quarter turn, the twist occupying a length of 
21¢ inches, placing the planes of the two sections of the 
spoke at right angles to each other aud forming a shoulder 
on both sides. 

When the spokes have their projections entered into the 
holes and are depressed and assembled in a radial series 
within the rim, they will offer the appearance seen in the 
horizontal section of Fig. 2. The tapered inner ends fit to- 

ther like the sectors of a circle, and form «@ flat, even sur- 
ace on the opposite sides. The spoke being thus assembled 
and placed, a mandrel tapering in shape is forced through 
the opening at a hydraulic pressure of from 60 to 100 tons. 
By this enormous force each spoke is driven outwardly and 
seated firmly against the rim. The shoulders of the spokes 
are then cut away so as to present perfectly circular bear- 
ing seats on both sides. The hub-plates are now placed 
over the mandrel and by further hydraulic pressure forced 
to their right position witbin the circular-bearing seats. 
Resting against the shoulders of the spokes, they operate to 
hold the latter inflexibly in the position to which they bave 
been driven. Holes are bored through the hub-plates and 
spokes, and the spokes are secured in place and to the hub- 
plates by bolts which ure riveted. ben the hub-plates 


take into consideration the practically increasing resistance 
of the atmosphere, etc.; for if we take the average of the 
resistance per ton of the different speeds up to 50 miles 
per hour, we have that avera as 10% pounds per 
ton, or a total resistance of 4, for the entire train. 
Taking the average speed of the train from a stand-still 
to 50 miles per huur at 25 miles per hour, or 2,200 feet per 


minute, and we have 4,200 x £,200 = 280 as the average 


33,000 


horse-power required. If however, we assume that it re- i 
quires a constant force of 4 pounds to overcome the axle 

and rolling friction alone, as has been shown to. be true 
experimentally, or 4 x 400 = 1,600 pounds as the total for the 
entire train, and deduct this from our average propelling 


and between the cars, until ona long train, it is believed at 
force of 4,200 lb. as the formula does not take note of such, 8 


—— the —_ end, a belt of air is drawn along the sides 
Vi , ’ | with the train by suction, hence the addition of cars to the 
we have 2,600 - = rg — ns een whee hi back end of a long train, if the speed is high, will not in- 
glecting the axle an * 60D rt) ubstituting this | crease the resistance in ‘anything like the degree that the 
in the formula, we have ———~ ~~’ = 176 H. P., which | adding of a car to a train of two or three cars would; be- 
; 4 33,000 . cause the air at the back end of the train is already put in 

practically agrees with that found from the calculations | motion by the cars at and near the front end, and follows 
of the foot-pounds of work, namely, 1633¢ horse-power. It | with the train to some extent, and thus the resistance of the 
would require practically at least five miles to bring our | jast cars is largely made up of journal and flange friction, 
train to a speed of 50 miles per hour if the engine were | while the resistance of the leading cars is composed of these 
handled in anything like an economical manner. Apply-| factors, and, in addition, that of the atmosphere. 

ing the formula for accelerated motion, when the weght, | J; is a well known fact that American cars haul easier per 
final velocity, and the force are given to find the space, /ton than foreign or European cars, from the fact that the 
which is when S represents the space, w the weight, American truck is free to adjust itself to the curves, while 
f » the velocity, S = » bah then | the European cars have their wheels set in rigid jaws, which 
800,000 x 73 33° ‘ 64.47 are incapable of swiveling to accommodate the curves, etc. 
———=— = 15,963 feet as the distance neces-| It is of course true that European cars are shorter avd track 

644 x 4,200 : ’ curves longer, still, with the disadvantages of our roads in 
sary to bring the train to a speed of 50 miles an} those respects, the swiveling truck much more than puts 
hour. This is a little over 3 miles, and the dis-| them on an equality for easy draught. A leading English 
crepancy is due to the practical conditions of resistance paper, aud an authority on railroad matters, recently esti- 
of axle and rolling friction which it fails to consider or mated the resistance per ton at a speed of 50 miles per hour 
rovide for. Making the same allowances in this! fo. 4 merican cars iu a train of 460 tons to be 25 pounds per 
ormula as in the preceding, and for the same reasons, | ton probably judging from English cars, while it has been 
and we have 608,000 x 8 33 _ 25,692 feet, or 4 miles, and already shown by Prof. Dudley’s experiments, that the re- 
64°4 x 2,600 sistance is as low as 10 pounds per ton. This fact is, it 
4,572 feet as the distance necessary to get up the| appears, recognized in England, for in Colburn’s “ Locomo- 
= of 50 miles and hour, which agrees with our sony tive Engineering ” we find: 

educed distance from the coal consumption, he; ‘‘But the great practical improvement of the day, at least 
formula for the time necessary to perform this work | so far as English rolling stock is concerned, is to be the sub- 
alone—¢ represents the time, w the ware, © B ou stitution of radial axles and axleboxes. . . . The prac- 
‘ __ tv , 000 . 73°33 | tice of the United States, in the universal adoption of bogies 
velocity, and f the force—is = “39-9524 900 | under the engine tenders, carriages, and wagons is well 
= 433 secs., or 714 minutes nearly. Making the same changes | Worthy of analysis. It must also be affirmed that 
in this formula as in the preceding one, and for the same | by means of the bogie the tractive resistance of engines and 
800,090 x 73°33 trains is notably less than that of parallel axled stock.” 

reasons, and we get x 2.000 701 seconds nearly, same work formula Fic. 2—WHEEL WITH PORTION OF HUB-PLATE 
ble or 11 minu , F ‘*in ordinary practice ” for the resistance per ton of engine, 
ed as aiuentvihine which agrees with the time tender, and train, R being the resistance and 0 the velocity: REMOVED. 


ul So much for the theoretical f th = Zz i 
“4 now see what size of engine we need 10 pull a train weigh: |. 11d” “nich sites for a speed of 0 miles per bout | have been bolted in place, the mandrel is removed and_the 


the ing 400 tons 50 miles per hour, In the previous investiga-| 34 pounds per ton. Applying this to our assumed train of | center opening, which furnishes the axle bearing, is reamed 
ce. tion, the resistances, a were taken 7 ome Sanat | 400 tons at 50 miles per ion and we have 34x 400=13,600 | out to the suitable size to receive the axle. The spokes are 
nds thorities.” Prof. Dudley found with his dynograph car | Pounds total resistance; and as 50 miles per hour is 4,400 | Cut of such a length and the bub-plates made of a central 
ist- that with a train of three passenger cars at 40 miles per 13,600 x 4, opening of such a size that the opening when the mandrel 
igh hour, the resistance per ton was from 30 to 36 pounds, and feet per minute, we have 33.000 = 181834 H. P. as | is forced through it is considerably smaller than it is design- 
ing ~ nine cars at 50 miles per hour the resistance was but necessary to pull an English train at that speed under ordi-| ed 0 be when the wheel is Gnished. For this reason great 
| hea, 1024 to 11 pounds per tou. As our train is somewhat | nary conditious. It will be remembered that it required 740 | Pressure can be used in a 7 hume. oe ends 
“ vier than the one giving the above resistances, the resist-| H. P. to pull our train at 50 miles per hour, or considerably | f tbe spokes can be marred te out injury, seate me yaee- 
, — per ton would not be probably over 10 pounds per ton, | less than half of that required by the English train of the | ing has to be accurately out to constitate a perfect 
400 x 10=4,000 pounds for the entire train; 50 miles per | same weight. axle bearing. 
oe , 4,000 x 4,400 In all other steel tired wheels where the center is secured 
7 equal 4,400 feet per minute, when “33 000 — = 55346 hey in miles, per hour. to the rim by bolting, the inner periphery of the tire has to 
P. turned out with great accuracy. his is necessary to 
ed been = at that It 67 insure a perfect joint between and the steel rim 
be Pounds per ton of encine 4 it requires at least ance’ > 290 which receives it. The result of this additional work is not 
"0 resistance. If our en ni 7 A sd to overcome its own 30 Saal only the extra cost of skilled labor, but the destruction of a 
ve 70x 20=1.400 pon weigh 70 tons, 1170 portion of the tire. In the Miltimore elastic steel wheel 
=1,209 pounds resistance for the engine, an » mer this is obviated. The rough concavity of the inner rim is 


1,400 4.400 
aa an — = 1862 H. P. merely flattened across its width where it is necessary to 
at 33,000 = 1864 as necessary 10 propel the engine tight with (he dhoulders Of thé When 
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the wheel is finished and applied for use, it is forced on the 
axle with the usual pressure. By a glance at Fig. 8, which 
shows a transverse vertical section of the wheel with the 
axle in position, it will be observed that there is a steady 
bearing in the direction of outward pressure from the direc- 
tion of the axle to the tire. The inner ends of the spokes 
rest on the axle, while the other extremities are bedded in 
the material of the tire. It is claimed that the outward 
pressure is distributed primarily between the support of the 
shoulders of the bub-plates and the staying power of the 
bolts, the foree with which the spokes are first driven home 
by the mandrel being thus preserved and stored up. 

Under the construction described above, the parts making 
up the center are in effect solid metal from the axle to the rim, 
so that the pressure of the axle is feltin every part of the 
structure, in addition to the other reserve strength. But 
while this is the case, the reflex force of concussion from 
the tire to the axle does not operate in corresponding degree. 
The force which pounds on the rim of a car-wheel in motion 


may be compared to a series of hammers striking each | 


square inch of the surface. The tire is gradually heated 
and of course tends toexpand and elongate. Simultaneously 
with this the heat and the force stored up in the spokes by 
pressure expand the latter in precisely equal ratio, causing 
them to expand and contract to snit the changed condition 
To effect elasticity the column center of the spoke is removed 


TEST TRIALS WITH A NEW WHITWORTH 
20-TON GUN. 


A sertes of trials have been made with a new 20-ton | lar; 


BURNICHON’S MULTIPLE TEMPLATE. 


In workshops there are no special tools, as there are jp 
mechanical industries, for making miter-joints and § 


gun, built by Sir Joseph Whitworth & Oo., of Man-| to 8-sided screws accurately Theangles of 45 and 60 de. 
chester, for the Brazilian Government, and he now sends us | grees that such objects require are made witb the file, ang 


furnish a more complete description. The gun, which is| 
| tended for the Brazilian man-of-war Richuelo ; it is made of | 
Whitworth's fluid pressed steel, and consists of an inner | 


is on what is known as the Frevch system, with a special | 
arrangement applied by the manufacturers for opening and | 
closing. The weight of the gun is 20 tons, and it bas a bore 
with a maximum diameter vf 905 in. and 29 calibers in 
length, rifled on Sir Joseph Whitworth’s well-known 7. 
tem. This system of rifling is hexagonal in form, and for 
it it is now claimed as an advantage over other forms, be- 
cause that with the introduction of a special gas check the 
projectiles are now used as cast and require no tooling. The 
hexagonal form of projectile, it may be added, does not de- 
pend on the gas check for rotation, and there is no danger 
of its stripping, as is sometimes the case with suutectlinn 
that have to depend for their rotation solely upon the gas 
check. It is also well known that a gas check does not in 
all cases entirely prevent the escape of gas past the projec- 


by drilling a hole through the center of the twist of each 
spoke an inch and a quarter in diameter (see Fig. 1). This | 
enables the spoke to act on the principle of a coil spring, and 
helps it to contract or expand. The elasticity of the spokes | 
80 distributes and diminishes the foree of concussion that 
the effect on the axle is reduced to the lowest degree. The 
following is a statement of tbe relative dimensions of parts, | 
based on the scale of the standard 83-inch wheel. The tire 
is 244 in. thick on the tread, 4in. thick on the back, and5 
in. wide. The spokes are 4 in. wide and 1 in, thick, an 
the hub-plates are 19 in. in diameter. Wheels of greater or 
less diameters have of course their dimensions of parts in 
proportion. As the heaviest steel tires in use on other 
wheels are only 244 in. thick on the face, it will be observed 
that the Miltimore wheel has a tire Y in. thicker than that 
of any other wheel. 

The excellences claimed for this wheel are great strength, 
durability, elasticity, noiselessness, safety, and economy. 
These claims are based upon the materials and form of con- 
struction as above stated. The first cost of the wheel is 
—< less than that of the best steel-tired wheels at present 

n use. 
The office of the Miltimore Elastic Steel Car-Wheel Com 


Fie. 3.—VERTICAL SECTION OF WHEEL. 


pany is at 51 and 58 Dearborn street, Chicago, The wheels 
are at present made in the East ; but shops with a capacity 
of 100 wheels a day are now bein evened be this city. 

The Chicago, Milwaukee, and Be Paul Railway bas lately 
ordered 5,000 of these wheels for use on its cars, at a cost of 
$50 per wheel, which shows how highly the invention is 
approved, 

n addition to the foregoing, The Railway Review siys: 
In looking at one of these wheels, one of the most notice- 
able features is the thickness of the tire, which is 24¢ inches. 
As the best open-hearth steel tire is used, it is reasonable to 
estimate that they will make an average of 400,000 miles. 
Based upon this estimate, the manufacturers make the 
following calculation : 


Approximate calculation showing difference between cast-iron 
wheel and Miltimore elastic steel wheel. 


Average mileage cast iron wheel, 40,000 miles, costing $12 
Average mile, Miltimore elastic steel] wheel, 400, 
Cost cast-iron wheel per mile, 0°008. 
Cost Miltimore elastic steel wheel per mile, 0°00125. 
Cost 10 cast-iron wheels to equal 400,000 miles at $12.. 120 
Refitting nine cast-iron wheols 


Credit old wheels returned 10, 500 pounds each, 5,000 
Total cost cast-iron wheels for 400,000 miles.... ... $104 


Cost one Miltimore elastic steel wheel to equal 
Returning tire three times $1 each.. .......... 3 


Credit wheel center at $17; old tire, 200 pounds 
at 1 cent, $2........ & 
Total cost Miltimore elastic steel wheel.... ... ...... $34 


Recapitulation. 
Per 1,000 miles, 


Cost cast-iron wheels for 400,000 miles...... $104 ec. 


8léc. 
17ke. 


Miltimore elastic steel wheel for 400,000 miles 84 
Difference in favor Miltimore elastic steel wheel 70 


tile, and when this is the case erosion must inevitably com- 
mence, which ultimately will tend to destroy the fine lines 
of any polygreove system of rifling. The special advan- 
tages claimed for the hexagonal bore, it may be stated, are 
that with its well-rounded corners it is stronger in form and 
much less liable to fracture and damage, or to deterioration 


one of the number ordered by the above Government, is in- | protractor. 


| further details, which, with the accompanying illustration, | their exactness is at present arrived at only by the use of the 


bevel adjusted at the desired angle by comparison with q 
As the adjustment of the instrument under 
such circumstances is wanting in accuracy and Stability 
Mr. Burnichon has been led to devise a small tool to effect 


tube surrounded by two series of hoops. The breech action | the object more perfectly. 


The instrument is constructed and used as follows: [ft 
consists first of a steel plate equilateral triangle, of 2 or 3 
millimeters thickness, and having sides 4 to 5 centimeters 
in length. To thisis affixed by bolts another triangle, 2 or 
8 millimeters in thickness, one of whose sides is 5 or§ 
millimeters shorter than those of the other triangle, and 
whose adjacent angles on this side are 45 and 60 degrees, 
These two triangles are so united that the correspondi 
edges at the base of the second and one of the sides of the 
first form a single and same plane, and that the extremities 
of the base of the second are nearly equidistant from the 
corresponding apices of the equilateral triangle. 

The exactness of the angles of 60 degrees is easily con- 
trolled by the equality of the three angles of the equilatersl 
triangle. That of the angle of 45 degrees is easily con- 
trolled with an ordinary square with which is compared the 
sum of two angles of 45 degrees, one filed off on the other, 
Through the construction of the two pieces just described, 
there is obtained, then, an accurate template that it would 
be difficult to make by cutting it out of a single piece of 
metal. To use the instrument the equilateral triangle is ap- 


from corrosion when neglected, and that with its positive 


plied to the surface of a rule or square in such a way as to 


2 


BURNICHON’S MULTIPLE TEMPLATE. 


rotation a quicker pitch of rifling may be employed, while | 
it enables a longer projectile to be used or fired, which is a 
point of considerable importance when tbe shot or shell is 
required for the piercing of armor plates. With regard to 
loading, avy difficulty which might arise with the hexago- 
nal form of projectile is overcome by the use of guides, and 
as all breech-loading guns have now enlarged powder 
chambers, a guide to carry the projectile through the cham- 
ber is necessary. If, therefore, the guide is made of the 
right form, the hexagonal “= °7 can be loaded as easily 
as one of cylindrical shape. It is not necessary to refer at 
any greater length to the special construction of the gun, 
and passing on to the results obtained as shown | the 
series of trials it has undergone, they may be said to have 
been of a highly satisfactory character throughout. The 
trials have been carried out at Blackley, near Sir Joseph 
Whitworth & Co.’s works, and on the Birkdale Sands at 
Southport, and the results of each trial are given in tabu- 
lated form as under : 


cause the edge of the latter to coincide with one of those of 
the smaller triangle, the template being held in contact with 
the rule by meansof the thumb and forefinger of the left 
hand. Accerding to the respective positions adopted, the 
template will thus give angles of 45, 60, 135, and 120 degrees, 
and will serve to compare such dihedral pieces as are being 
adjusted. Further, when associated with an ordinary 
square ora rim square, the instrument gives angles of 15, 
30, 75, 105, 150, and 165 degrees. But we cite only such 
“— en passant, as they are not usually employed. 

here ure two interesting features connected with this 
apparatus, these being the ease with which it may be con- 
structed and its handiness and accuracy. 

Of the annexed figures, Fig. 1 shows the instrument of 
actual size, while the others are on ascale of one-third. 
In Fig. 1, C is the template, consisting of two steel triangles 
united by the bolts, g and g’, and represeuted as placed up- 
ona plate M, in order to verify the angles of a six-sided 
nut, E. Fig. 2 shows the template associated with a rule, 
giving the —_ of 185 and serving to verify eight-sided 
nuts. Fig. shows the instrument associated with a 
square, giving the angle of 45 degrees for verifying miter- 


Souder Velocity = and also the angle of 105. 
reat £ ig. 4. shows the template associated with a rim square, 
iving externally the angle of 150 degrees, and internally 30 
egrees. 
Fig. 5 shows the instrument associated with a common 
Solid sh square, and giving the angles of 120 degrees (for 12 sided 
1 122 1872 i $21 ib ot, nuts), and 30 degrees.— Bulletin de la Soc. d’ Encouragement. 
IMPROVED TELEMETER. 
3 175 2006 THE accompanying engraving represents an_instru- 
« ment which enables a navigator to ascertain the distance of 
4 160 2027 his ship from alight, headland, or other + without con- 
« sulting a chart. It consists of a base line, AB, und two 
5 160 2003 
6 | 160 | 1988 ? 
7 | im | 207% 
Com. shell, | 10 deg. elevation, 
19899 3001b. empty, range 7876 yards. 
9 | 194 18979 | 0 deg 
Fired at and pene- 
10 197 ~~ Steel shell, | trated 18-in wrt. 
403 Ib.empty| iron plate and 
backing. 


It may be added that during the various trials the pres- 
sures in the powder chamber ranged from 1244 to 17 tons, 
according to the charge used. In the last trial—round 
No, 10—the shell was fired ata wrought iron 18in. plate, at 
a distance of about 90 ft. from the face of the target, and the 
velocity, judged by the result obtained by the previous shot 
fired under practically the same conditions, would be about 
1,900 ft. per second. The shell—9in. diameter, and manu- 
factured of Whitworth steel—made a clean penetration 
through the 18-ia. wrought iron plate, and in its further 
passage burst into two pieces the steel hoop, passed through 
the backing composed of a 114 in. plate and oak plan 
bolted on with T-iron, broke inte fragments the cast iron 
bed-plate supporting the backing, and finally buried itself 
in the sand at a distance of 17 ft. 6in. from the face of the 
plate. The shell when dug out was foun. to have sustained 
comparatively little injury, except that it had been some- 
what shortened at the extremity and a slight twist had been 
given to the pointed end. — The Engineer. 


arms, CD, each of which is graduated to inches and tenths 
of inches. The twoarms, C and D, are respectively pivot 

at E and E', and can be freely moved over the protractors, 
F and F’, and clamped at any desired angle. he protrac 
tors are graduated in both directions from 0 deg. to 90 deg.. 
cut to 30%, and alsote\ points of the compass, The right 
hand arm and protractor, BR is capable of being moved to and 
clamped at any point on the base line, AB. In using the 
instrument the operations are as follows: (1) Take a bear- 
ing of the light or other fixed object, noting the exact lime. 
(2) Place the left-hand arm to the bearing found by observa 
tion, and clamp it. (8) Let the vessel run for a given time 
on the same course, when take a second bearing. (4) Ina 
printed table supplied with the instrument, and by using the 
above observations and the speed of the sbip, and the time 
occupied hetween the two bearings, the figures found W! 

show the distance run in knots, tenths of knots, and yards. 
(5) On the base line, AB. set the protractor, F', to the dis- 
tance thus found; place the arm, D, to the second bearing, 
and the graduation at which the arm, D, is cut will be the 
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from the object at the time of the second bearing. 
instrument is not only useful for navigational purposes, 
put it is applicable to naval gunnery and torpedo operations, 
in such a maover that the range of an object from a point 
in advance of the vessel can be easily found before the point 
ig reached, thus allowing the necessary adjustments to gun 
and torpedo to be made in anticipation. For instance, assume 
the distance of the object has been found by the instrument, 
and it is required to know how far the - will be when 
it reaches a point in advance of the ship’s then position, the 
arm, C, would be put to the ascertained bearing of F, and 
juation on ©, representing the distance remembered. 
i ecoter of protractor, E', would be placed on AB, to 
the distance it was pro to run, and the arm, D, made to 
jntersect C at the point to be remembered, when the gradua- 
tion at which D is cut will give the range for which prepara- 
tion should be made. The tables referred to, which have to 
be supplied with the instrument, show how far a ship will 
travel in given times at given speeds, the lines of figures 
being printed alternately in black and red to facilitate re- 
ference. The scaleson the armsisin inches and parts of 
inches, but they may be read as knots, cables, 1000 yards, 
100 yards, or in any scale. and the instrument can be used 
at any bearing. The scale is homer than that of ordinary 
charts, and can be varied at will. It will, of course, be 
noted that continuous bearings can be taken and the mean 
adopted, so as to eliminate errors in speed observations. 


KREUTZBERGER’S ROTARY SHAPING MACHINE. 


In this machine, the table that carrries the piece to be 
shaped has a rotary motion around a vertical axis, while 
the tool is capable of movirg in a horizontal rectilinear di- 
rection. This sort of a machine is more perioiy 
adapted for the automatic shaping of pieces that appro: 

a circular form. 

The machine consists essentially of a frame, A, which 
receives at its upper part the carriage that carries the tool 
and guide, and in front, the carriage of the table that supports 
the piece to be shaped, this latter carriage being capable of 
being fixed at different levels. The frame likewise carries 
the gearing that transmits motion to the tool and table. 

The Rotary Motion of the Tool-carrier.—Upon the tool- 
carrier shaft there is keyed a pulley which receives its 
motion from the sleeve, M, through the intermedium of 
the gearing, R. The sleeve, M, is made very wide in order 
to allow the card that moves the tool to follow the motions 
of its carriage. 

Hori Motion of the Tool.—This motion is obtained 
through the moving of the carriage by meansof the lever, 
L, acting through the intermedium of a cog wheel and 
a rack. This lever may be maneuvered by hand or automa- 
tically; but, when it is moved in the last named manner, itis 
the action of the conductor upon the guide, g, that carries 
along the carriage, the lever, L, obeying motion, and 
the counterpoise at its upper part acting so as to keep up a 
contact between the conductor and guide. 

The lever, L, may likewise be fixed in different positions 
by meansof a pin that enters the various boles in a seetor. 

Under such conditions the tool remains fixed and may serve 
to shape pieces that have the form of a circle or of an arc of 
acircle. The sector itself is capable of revolving around 
its axis so as to permit of regulating the tool’s position, 
and, this having been done, it is fixed by means of a tight- 
ening nut. 


Motion of the Piece to be Shaped.—The piece to be shaped 
is arranged upon the circular bed or table, P, upon which 
also is fixed the conductor, the contours of which are like 
those of the pieces to be shaped. The rutary motion of the 
table may be given by hand or mechanically. In the former 
case, the hand wheel in front is acted upon, and this actu- 
ates the table through the intermedium of a pinion and a 
cone wheel keyed to the table’s center. When the action is 
mechanical, motion is given by the wheel, r, which is actu- 
ated by an endless screw. This wheel, r, is itself keyed 
upon the bub of the cone wheel through whose inter- 
medium it carries along the shaft of the table, P. As for 
the shaft of the endless screw, that receives its motion from 
the pulley, P, by means of gearings and cones,g. The 
endless screw is thrown into and out of gear by means of 
the lever, M, which may be acted upon by band; but the 
same thing may be effected automatically when the form 
of the piece to be shaped presents a projection that neces- 
sitates a stoppage, or when the table has no need to make a 
complete revolution. In the latter case a tappet fixed at 
the circumference of the table acts upon a device that causes 
the aw of the lever, M, from the catch in which it is 
held, a spring then comes into play so as to shove the 
lever to one side and throw the screw out of gear. The en- 
gravings presented herewith explain the arrangement suf- 

ciently well. The screw is thrown into gear by pulling 
back the lever, M, by hand. 

As we have already said, the support of the table may be 
fixed at different levels, according to the exigencies of the 
piece to be worked.— Annales Industrieiles. 


COMPASSES FOR DRAWING ELLIPSES. 


Mr. V. Comre communicates to La Nature sketches and a 
short description of an apparatus devised by him for draw- 
ing ellipses. Referring to Fig. 1, A is a pair of compasses, 


+ ZS / 


Fie. 1. 


Fie. 1.—APPARATUS FOR DRAWING ELLIPSES. 
Fie. 3.—TRIANGLE WITH SLIDES. 


COMPASSES. 


oue leg of which carries at B an arm on which slides a) from which passed thi 
porte-crayon, D. E is the point to be traced ; F G are | in an open tank, often of wood. Various improvements 


slides running in grooves iu the triangle, H ; I is the 
traced ; and m no are adjusting screws. 


Although a triangle is here used, the instrument may be 
equally as well adapted to a protractor. It will be under 
stood, of course, that only half an ellipse can be drawn at 
once, - other balf being completed by turniug the triangle 
aroun 


APPARATUS FOR SOLAR DISTILLATION OF FRESH 
WATER FROM SALT WATER.* 


By Jostan Harpine, M.Inst.C. E. 


THE total absence of potable water in many parts of the 
world, to which the existence of valuable minerai deposits 
attracts a considerable populatiou, has called for the inven- 
tion of some artificial means of supplying this, the greatest of 
all the necessaries of life. Perhaps in no part of the world has 
more attention been given to the subject than in the northern 
part of Chili,‘‘the desert of Atacama.” This region was 
traversed by Indian posts in the time of the Incas, the run- 
ners being supplied with water at various points on the road, 
with an immense expenditure of labor. The water was car- 
ried long distances, in large earthenware jars; and the in- 
convenience was reduced toa minimum by the care bestowed 
in laying out the roads, so as to take the greatest advantage 
of the fresh water-springs at the foot of the Andes, 

About thirty years since, the method of procuring fresh 
water from the sea by distillation was commenced. The 
original form of apparatus, and one that is even now large- 
ly in use, consisted merely of a Cornish boiler, the steam 


Fie 2. Fra. 8. 
Fie 2.—APPARATUS ADAPTED TO ANY 


a coil of wrought-iron pipes 


* Abstract of a paper read before the Institution of Civil Engineers. 


Fie. 1.—Elevation. Seale of 0°20 to 1. 


Fie. 2.—-Horizontal section on the line A B. Scaie of 0°20 to 1. 


Fie. 3.—Vertical section. Scale of 0°20 to 1. 


Fie. 4 —Horizontal section on the line C D. Scale of 0°20 to 1. 


KREUTZBERGER’S ROTARY SHAPING MACHINE. 
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have been made from time to time, principally in the direc- | such an establishment, under similar conditions, would be 
tion of inclosing the coils and conducting the steam giving | about 80 cents for each pound of water required daily. 


off to secondary, and thence to tertiary, condensers, similar | 
The | experiments tried in various parts, it is found that the water 


tothe apparatus designed by the late Dr. Normandy. 


Las Salinas is about 4300 feet above sea-level, and, from 


ordinary consumption of coal per unit of water in the original | produced per foot of glass increases with the height above the 


open condensers is about one-sixth, but with several conden- | sea. 


gers and an air-pump on the last, a ratio of one-sixteenth is 
regularly obtained in daily work. 

A serious inconvenience attending this method of produc 
tion arises from the excessively bad quality of the water for 
use in asteam boiler, as it contains about 14 per cent. of salts 
—the principal of which are chloride of sodium and the 
sulphates of lime, soda, and magnesia. The freight on coals 
from the 


a half dollars per hundred pounds. Taking into considera- 
tion the loss on the road, and the expense of repairs to boil- 
ers, condensers, etc., the cost of water was about four cents 
per gallon. 

ith a view to overcoming this difficulty, an apparatus for 
the distillation of water in Las Salinas, by the action of the 
sun’s rays, was designed by Mr. Charles Wilson in 1872, 


Las Salinas is situated about seventy miles inland from the | 


rt of Antofogasta, and is about half-way on the road to 

aracoles, a great silver district, requiring, when in full 
work, the employment of about eight hundred carts and 
four thousand mules, which passed through Salinas, on 
an average, about once a week, The site selected for the 
establishment was asmooth plain, with an inclination of 
about 1 in 100 ‘oward the old watercourse, in which are 
wells for salt water. The apparatus consists essentially of a 
number of long, shallow troughs, filled with water, and 
covered by a sloping glass roof. The water is evaporated 
by thesun’s rays passing through the glass; the vapor is 
condensed on the under surface of the glass, runs down to 
grooves cut in the wooden frame, and thence, by a system of 
pipes, to the fresh-water tank. There are in the establish- 
ment at Salinas sixty-four frames, each 209 feet long by 4 
feet broad, giving a total area of 51,200 square feet of glass. 
Each frame is composed of two principal parts, the water- 
trough and the roof. The trough is constructed of three 
longitudinal sleepers, four inches by four inches, on which 
the planking 144 inches thick is laid. The sides are composed 
of timbers, bolted to the sleepers at every 6 feet, the whole 
being carefully jointed inside with putty, to render it per- 
fectly watertight, and having an inclination of about 1 inch 
in the total length in the direction of the wash-out plug. The 
roof is constructed in ten lengths of 20 feet each. The sides 


} 


are of pine, with the upper edge properly cut to receive the | 


glass, and a groove for conveying the condensed water to 
the outlet pipes, which are placed at the lower end of each 


section, the grooves having an inclination of 2 inches in 20 | 


feet. in addition to the inclinationof the trough. The end 
frames of the 20-foot sections of the roof, excepting those 
which comcide with the ends of the troughs, are carried 
down to a little below the water level to prevent the escape 
of vaporin the joint, there being, in fact, no outlet for the 


vapor excepting by the small lead pipes which carry off the | 


condensed water. The ridge is supported by the end frames 
and intermediate uprights, resting on the bottom of the 
trough. The sash-bars are movable, so as to suit varying 
widths of glass. 

The salt water is admitted by a1 inch brass cock at the 
higher end of the trough, and a wooden plug for wash- 
ing out is provided at the lower end. There is also, at 
the lower end, an overflow pipe, the point of which is turned 
down below the water, to prevent the escape of vapor, The 
salt water is pumped from the wells by a windmill into a 
tank at the upper end of the grounds, sufficiently large to 
contain about four days’ supply. The water from the tank 
is distributed to the various troughs by a2-inch wrought- 
iron pipe, with the necessary connections. The fresh water 
is collected from the small lead pipes into a 14g inch wrought 
iron pipe running between the troughs, and connecting 
with a 2-inch main pipe at the end, which leads to the storage 
tanks. To increase the evaporation, the bottoms of the 
troughs are blackened with logwood and alum, and are 
washed out every second day, by running salt water through 


em. 

When first set to work, the establishment produced daily, 
in summer, upward of 5000 gallons of fresh water, about 
equal to 1 lb. of water per square foot of glass; but after the 
opening of the railway the owners grew careless, and allowed 
the troughs to get out of repair, so that, through leakages 
and insufficient cleansing, the production gradually fell off 
to about one-half of the above. When not properly attended 
to, crystals of sulphate of soda and lime (Glauberite) form 
in the troughs, directly diminishing the production, and in- 
directly leading to loss by leakage when the crystallization 
takes place between the planks, and so forcing open the 
joints. When properly maintaived, the cost of water, includ- 
ing interest on capital, renewals of glass, etc., amounted to 
Jess than 1 per cent. per gallon. The principal item of ex- 
pense is the renewal of glass broken by whirlwinds, which 
are very frequent in the locality. The staff consists 
of aclerk, who keeps the accounts, sells the water, and 
manages the business generally; and of a glazier and two 
laborers for cleaning and repairs, and at intervals a carpenter 
to restore the woodwork. 

The frames being laid on the ground, it is difficult to dis 
cover a leak, and the wood in the sides of the roof, between 
the fresh water groove and the salt water, is apt to crack in 
the part above the level of the salt water, and cause a Joss 
of fresh water by its leaking backinto the trough. The first 
defect could be remedied, at a moderate cost, by raising the 
longitudiual timbers on cross-sleepers placed 4 or 5 fe-t 
apart, and the second defect by lining the grooves with thin 
sheet-lead or tin. In the warm vapor under the glass, iron 
is very quickly destroyed. 
in the troughs at noon (when the thermometer stands at 80° 
in the shade) is from 140° to 150° Fahrenheit. The distilla- 
a usually begins at about 10 A.M. and ends at about 10 


Some experiments were made, but very incompletely, to 
try the effect of warming the water in a boiler before it 
entered the troughs, especially for use during the night and 
early morning. From the little that was done, it appeared 
probable that good results might be expected. 


port, too, is enormous, amounting, at the time | 
when the apparatus was designed, to from three to three and | 


| 


The temperature of the water | 


On the coast the production is about 25 per cent. less 
than in Salinas, probably in some degree owing to the 
greater number of cloudy days. 


COLORS AND SHADES APPLICABLE TO LEATHER 
DYEING. 


By Eve. N. Better, Chemist and Professor of 
Dyeing. 

Lieut is the source of all color. Until not very long ago, 
light was considered as an unweighable matter, but we 
know now that light is the result of the vibrating motions 
of a very subtle substance, which the natural philosophers 
call “ether.” 


the different colors, of which the white light, or sunlight, ig 


hen we admit, through a little hole, a ray of sunlj 
into a dark room, and there split it by means of a triangular 
glass, called “ prism,” we can see, upon the wall opposite 
to the hole, a series of bright colors, consisting of Violet gt 
the top, indigo blue, blue, green, yellow, orange, and red, 
This phenomenon is what we call a ‘‘ spectrum.” 
Apparently, there are seven colors; but, whatever even 
learned men may say about the primary nature of the 
colors of the spectrum, there are only three primitive colors 
namely, Red, Yellow, and Blue, from which all others are 
derived. In fact, if we look very attentively at a spectrum 
we will very soon realize the fact that violet, indigo, ereen’ 
and orange are the products of amalgamation of either two 
of the three primary colors, viz.: violet and indigo blye 
from red and blue, green from blue and yellow, orange 
from yellow and red. This is, in fact, the only natural 
explavation we can give of this wonderful phenomenon. 
ben we shall speak of primary colors hereafter, it mugt 


SUGGESTIONS IN DECORATIVE ART.—BINDING OF A BOOK OF SONGS, ETC., FORMERLY THE 
PROPERTY OF HENRY AND DIANA OF POITIERS.—The Workshop. 


The ether receives those vibrations from self-lighting 
bodies, such as the sun, and spreads them in the same man- 
ner as the air spreads the sound, with this difference, that 
the oscillating motions which we call “light” are brought 
forth many million times quicker than those of the sound, 
because the ether is many million times tiner than the air; 
consequently, its vibrations are more rapid and intensive. 


On cloudy | The sound requires a second to travel a distance of 333 


days the production is less than one-half, about 40 per cent., | meters, while light wants the same time only to traverse 


of that on sunny days. 
rare. 


Cloudy days are, however, very | a distance of forty thousand miles. 


The light entering our eye strikes or, better, excites the 


The total cost of the establishment. with pumps, wind-| optic nerve, producing a certain sensation, which is called 
mills, and tanks, was about 50,000 dollars, or 1 dollar per | “‘ vision,” and thus light becomes visible to us (or, much 
square foot of glass. This is much more than it would have | more, renders objects visible. —Eb. ) 


been if the glass had been ordered direct from England, as in 


The light itself is not, as might be thought, a simple body, 


that purchased on the coast the broken glass is more than 50} but is composed of various colors, of which we distinguish 
aad cent. of the whole. The freight on the material was a very | seven by separate names. 
a 


rge item; but, unfortunately, no details of the expenditure 


of the capital exist. 


All the colors which we observe in the organic and 


An approximate estimate of the cost of‘ inorganic world around us are derived by reflection from 


be borne in mind that we refer to the colors of the spec- 
trum. As far as we know, there exists no primary color 
substance, that is to say, a color representing itself, a 
nothing but itself, in the true sense of the word, In fact, 
if we compare all known dye stuffs, we find that they always 
contain, besides the principal ones, more or less of some 
other color. This is not, of course, by bodily mixture, but 
their intimate chemical, that is, atomic, construction is such 
as to reflect more or less of the other colors, too, which are 
the components of the white light. 

For a man who studies the manifestations of Nature, 
and such a man every dyer ought to be, all the beautiful 
colors in which Nature dresses plants, flowers, «nd trees 
are simply wonderful objects of admiration. We never 
encounter an uncertain color in the organic world; wherever 
we turp our eye, we discover harmony and purity iD the 
composition of colors and shades. To imitate this won 
ful, great artist, Nature, in coloring, should be the aim 
ambition of every dyer. 


| 

an 
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Of all the arts which, taken together, form the vast | slight modifications would be hardly distinguishable. To 
field of luman industry, none require such thorough our eye the whole scale would appear as an amalgam, like 
knowledge, theoretical as well as practical, as the art of |the spectrum of the white light. But if it is considered, 
dyeing. Chaptal, the great French chemist, therefore con- that either of the two colors can be graduated, that is, pro- 
siders the dyer’s art as the most usefu! and most admirable | gressively changed from very dark, nearly black, to light 
of all, Indeed, if there is an art which could make justly | and very light, nearly white, it may be readily imagined 
proud the man who practices it as an art, it is certainly that | that thousauds of colors can be produced by this very simple 
of the dyer. . means. We say purposely colors, because we mean not 
Chemistry is the abstract science, whose part in develop-| shades, of which we shall speak anon. 
ing the art of dyeing consists in ascertaining, framing, ; It is a curious fact, that the slightest alteration of white 
and presenting the invariable rules, upon which all the |is at once perceptible; while a considerable proportion of 
dyer’s operations must be based. The dyer is the practical, | any other color can be added to black, before the modifica- 
artistic executant of these rules; all his operations are strictly | tion becomes apparent to even the trained eye. 
chemical. ‘The simplest mixture, the composition of the| That transition of colors through their countless mo- 
commonest mordant, involves chemical processes, the | difications can be very properly illustrated by a so-called 
knowledge of which is indispensable to insure success, Of | color-ball, having for its equator, as it were, a zone consist- 
all his operations, a dyer should know the result in advance |ing of the primary and binary colors, white for its north 
with mathematical accuracy; of his doings nothing should | pole and black for its south pole. 
be left to the blind haphazard. But to return to-our circle of normal colors: all colors grow- 
The scientifically educated dyer observes; he studies | ing outof a primary color must be classed under that denomi- 
facts, always endeavoring to bring the chemical and | nation, until they reach the compound of the primary with the 
physical phenomena occurring to him back to scientific | nearest binary standard color. For instance, all cones origi- 
principles, in order to ascertain their cause; such studies | nating in red are to be classed as reds, until the red-orange 
constituting his experiences, which in all case serve him as | is reached, with this difference, however, that they are 
ides. Such knowledge allows him to very quietly con- | distinguished at first, second, third, etc., reds, according to 
nt any problem which he may come across in the course | the degree of modification the red has undergone. Thus, 
of his operations, giving at the same time an astonishing |if a red is denominated as No. 15 on the side toward Blue, 
accuracy to his calculations for the elementary composition, | it would signify that this red contains 15 per cent. of blue; 
as well as for the production of colors and shades, which he | as only with the addition of 25 per cent. blue the red be- 
desires to imitate. comes red-violet. The some nomenclature ought to be 
In composing our shades, we have, in fact, only the three | used for blues and yellows. 
primary colors at our disposal, that is: red, yellow, and| From the above it is easy to see that a precise knowledge 
blue. The modifications, which these three colors are | of this circle is sufficient to determine a color at once, thus 
capable to undergo, and the limitless combinations into | enabling the dyer to reproduce it. The series of modifica- 
which they can enter with each other, enable us to repro-| tions of which any primary or binary color is susceptible is 
duce any required color or shade. The part which water | collectively called the “ category” of that color, and we 
plays in all these modifications and combinations makes | wish it here to be understood that the category is not iden- 
this element one of the most useful agents in the hands of a/ tica! with “‘shades,” though the erroneous application of 
dyer. Indeed, water is for the dyer what the white color | this term is quite general and popular. We know what a 
is for the painter: the more of it we use in composing a dye- | simple [or primary] color is, of which there are only these 
bath, the lighter becomes the dye; for the dyer, water means | three: red, yellow, and blue; we know also, that either 
“white,” that is, absence of coloring. | two of these simple colors combined with one another form 
We will try to illustrate this assertion by an example, for | a binary (or secondary) color, But a ‘ ‘shade ” [nuance] is 
instance, a quart of concentrated solution of scarlet. By | the result of the combination of one binary color with one 
“concentrated,” we mean that we have dissolved in boiling | or two other binary colors not belonging to the category of 
water so much of the dyestuff as the water was capable of | the former. 
dissolving, and decanted the clear liquor from the sediment, Brown, for instance, is a shade. All the browns are 
if there was any, after cooling down to.50° Fahr. If we dye | oranges shaded more or less with blue or violet. When a 
leather with a quart of this solution, we produce a deep, | dyer is called upon to reproduce a certain brown, the first 
nourished scarlet; but for the next dye we will take only | thing he has to do is to ascertain what kind of orange is 
ys of a quart of this solution and add 4 quart water, | the base of it, whether red, pure, or yellow orange. By con- 
so as to have again 1 quart of dye-liquor. The color thus | trasting various browns with another it is easy to determine 
produced is also well nourished, but has 4 less depth, | whether the particular brown in question belongs to the 
than the former one. The addition of water and the reduc-| reddish or yellowish category; the category once defined, 
tion in the quantity of coloring solution, which we have | there is no furtherdifficulty ig deciding upon the base of the 
made, have already produced a modification whichis not | dye-bath, whether reddish~or yellowish orange. This base 
likely to escape a dyer’s eye. If we continue reducing the | is then io be composed, then to be shaded, and the bath is 
quantity of concentrated solution at the rate of 10 per cent., | ready for dyeing; if the diagnose of the orange was correct, 
and increasing the quantity of water at the same rate (that | and the shading carefully done, the dyer cannot fail in pro- 


is, making the quantity of dye-liquor = 1 quart), we will | ducing the exact brown. 


arrive at a point where our dye-liquor consists of only 75 
quart of the original concentrated solution of seariet red, 
and ,4; quart water, The color of the material dyed in | 
such a bath is, of course, proportionately lighter. Each 
time that we have reduced: the quantity of concentrated 
solution of dyestuff by i and added ;, more water 
instead, we have altered the original color, and bave pro- 
duced nine modifications of the first, or ten grades of scarlet 
red altogether. 

The result of such an experiment is what is called a 
“‘ graduated line of a color,” and each degree of it is called 
a “ modified color ”.of such a line. 

A very close examination and dissection of a spectrum 
discloses the fact that there are not only seven, but actually 
twelve, colors contained in it, viz.: red at the bottom, and 
following in successive order upward red orange, orange, 

ellow orange, yellow, yellow green, green, blue green, 
lue, blue violet, violet, and red violet. 

If we take three very bright artificial dyestuffs (red, yel- 
low, blue), products of coal-tar, better known as aniline 
colors, whose chemical constitution allows of their perfect 
union by mixing their solutions with ove another, we can 
produce these twelve colors of the spectrum by mixture; out 
of three we can form twelve, nine of them being binary 
colors, so-called from being composed of two of the three 
primary colors. 

There is no difficulty in producing such a representation 
of a spectrum upon leather. 

For an illustration we return to our measure. The 
measure is for a leather dyer what scales and weights are 
for the chemist—they are proof and evidence. A quart re- | 
presents a unit, which can be divided, and of which we can | 
take only one-hundredth part or any fraction we want or | 
need—where figures speak, error is impossible. One quart 
of concentrated solution of scarlet red is mixed with one | 

uart of concentrated solution of a yellow dyestuff. If | 
these dyestuffs represent the true elementary colors, and 
this bath is applied to dyeing leather, properly prepared, the | 
product must be a true orange, this color being composed 
of red and yellow in equal proportions. But if only 0°25 of | 
&@ quart of yellow dyestuff solution is mixed with 0°75 of | 
red, the compound will be red orange. If, on the other 
hand, these proportions are reversed, Uhat is, 0°25 of a quart | 
of red dye-liquor mixed with 0°75 of yellow, the product | 
will be yellow orange, As red and yellow in equal propor- | 
tions form the true orange, it follows that red orange lies | 
ou one side of this binary standard color (toward red), and 
yellow on the other (toward yellow). We call a “binary 
standard” that compound color which is obtained by mix- 
ing together the liquors of two primary colors in equal pro- 
portions. 

By operating in the same manner with the solutions of a | 
yellow and a blue dyestuff, yellow green, green, and blue 
green are produced, 


From this it may be seen how useful, or, much more, 
how indispensable for a dyer it is to thoroughly under- 
stand his binary colors; upon this knowledge depends, in 
fact, the whole art of producing the various shades. Th 
whole variety of binary colors are so many bases for all 
imaginable shades. 

The shades, in their turn, are again susceptible of infinite 
modification, that is. of being rendered light by the addi- 
tion of water, or darkened by the chemical action of various 
salts, such as sulphate of copper, bichromate of potassium, 
etc., added to the dyebath. 
difications, from the lightest to the darkest hue, is call 
the ‘‘ category of a shade.” 

In reproducing a given shade, the practical dyer will 
rather from the beginning sadden a little less than too much, 
because he has it always in his power, and it is easier to in- 
crease the saddening, than to diminish it, after it has been 
once produced. 


At present the manufacture of dye-stuffs from coal-tar, | 


the so-called aniline colors, has attained to a high state of 
perfection, although this fruitful field of the manufacturing 
chemistry is, as yet, only partly explored and still less prac- 
tically. cultivated; and we are daily greeted by the news of 
improvements, inventions, and new astonishing discoveries 
on this line. There are now already a number of such ar- 
tificial dye-stuffs in the market, which directly produce a 
variety of desirable shates, relieving the = of the trouble 
[and the cost of experiments] to compose them. Still, it is 
very often necessary to mix these very same colors for the 
production of certain shades. In such cases it ought be al- 
ways borne in mind that the base of every shade is a binary 
color, which must be ascertained and defined before begin- 
ning the mixing operation, in order to save much trouble 
and time, waste, and positive loss. 

The leather dyer, especially the dyer of glove leather, has 
not yet derived any great benefit from the grand invention 
of the aniline dye-stuffs; he is still compelled to compose 
his shades in the same old fashion, as he did before, because 
most of the new colors are too glaring, too brilliant to dye 
on this kind of leather. As Fashion commands it, subdued 
colors—sbades—are wanted at present in all articles of 
toilet, and certainly nobody would think. of wearing scarlet- 
red or canary yellow gloves. The leather dyer has there- 
fore to observe a certain moderation in composing his 
shades, which ought to be very clear and bright in their own 
nature, but uever pretentious or ostentatious.— } 


GLUTEN IN FLOUR. 


HAVING some time ago had occasion to seek a rapid ap- 
roximate method of estimating the quantity of gluten in 
flour, I found the following to give fairly correct-results with 
known mixtures of white flour and starch (arrowroot being 


The solution of a true blue dyestuff, such as spoken ‘the form of starch employed in the experiments): 


of in enumerating the prismatic colors, being brought, | 
geal = that of a pure red, in the above proportions. 
ue violet, violet, and red violet of the spectrum are 
produced. 
It must be borne in mind, however, that in all cases the 


The principle upon which the estimation is based is the 
production of a yellow nitro-body when nitric acid acts upon 
albuminoids. 0°5 of a grm. of flouris weighed out and care- 
a transferred to a test-tube, which is divided (beginning 
at the bottom and ending the graduation about half way up) 


acid of strength such that half a test-tube full of it appears 
white, when a white surface is observed vertically through 
it, but the acid should, barring this condition, be as strong as 
possible. The test-tube is now to stand exactly five minutes, 
with occasional shaking up, and is then to be filtered 
immediately after shaking through a dry filter into a dry 
receptacle; a standard flour is to be treated in the same way, 
and the two clear yellow solutions examined colorimetrically ; 
the qualities of the flours are then inversely as the heights of 
equal color.—Lester Reed, in Chem. News. 


THE MANUFACTURE OF CEMENT IN ULSTER 
COUNTY, N. Y. 


Tue illustrations and the accompanying description are 
the results of a short tour of inspection by the Hngi 
News, in the valley of the Rondout Creek, among the cele- 
brated Rosendale manufactories. 

According to Prof. H. D. Rogers, the natural cement rock 
of Ulster Co., N. Y., belongs to the Lower Helderber, 

up, classed as Formation VI. in the arrangement of 
ennsylvania rocks. This rock is an argillo-magnesian 
limestone, known as the ‘l'’entaculate or Water Limestone; 
and from this formation, which extends along the Appala- 
chian range, from Vermont to Virginia, perhaps three- 
uarters of the hydraulic cement produced in the United 
tates is manufactured. In Ulster Co., N, Y., the cement 
rock overlies the Onondaga salt group in regular succession, 
seventeen distinct strata having so far been traced, which 
vary however very much in their hydraulic energy. The 
beds skirt the northwest base of the Shawangunk Moun- 
tain, in the valley of the Rondout Creek, and occupy every 
conceivable inclination to the horizon, as will be seen from 
the cross sections of the two mines shown at Binnewater, 
where, though scarcely a quarter of a mile apart, the strata 
pitch in exactly opposite directions. Some of these beds are 
vertical, but they are very seldom level, the general dip be- 
ing northwest or southeast. The entire region bears evi- 
dence of having been subjected at some remote period to a 
succession of remarkable upheavals, and in some cases this 
action took place while the limestone was yet in a plastic 
state, as is proved by the eccentric twists and folds into 
which the stratified rocks have in several localities arranged 
themselves. 

We might mention here that the Rosendale cements, so 
long and favorably known among consumers in the United 
States, derive their name from Rosendale township in this 
section, where it was first discovered and used in the con- 
struction of the old Delaware and Hudson Canal. 

The quarry sections illustrated are drawn to scale, and the 
strata are arranged, as shown, with a general inclinaticn to 
the horizon of 45°; the formation extends a distance of 
about 3,600 feet on the property of Mr. Norton, the general 
direction of the outcrop being north and south; the southern 
portion, fur about 2,000 feet, dips to the east, and the north- 
ern portion to the west. The roof or dividing plane between 
the “cement” and the “bad rock” is remarkably smooth 
and well defined. These strata belong to the Lower Series 
or ‘‘ dark cements,” as classified by the geologists. 

In the following sketch of the methods of manufacture 
adopted in the Rosendale region, we will confine ourselves 
to the works of Mr. F. O. Norton, illustrated, as typical of 
the most modern and improved treatment of the rock, 

Black powder is generally used in the quarrying, this 
feature differing little from the practice in any other quarry, 
excepting that the rock is usually broken quite small 
Tracks running at the foot of the slopes convey the broken 
rock to the bottom of an incline, from the top of which the 
cars pass by gravity directly to the kilns; these latter are 
ten in number, at Binnewater, of the usual Ulster Co. 


The whole range of such m0 model, as illustrated. The cars have ‘‘dump” bottoms, 


and, by means of a turn-table and a track directly over the 
top of the kilns, charge the latter with rock without any 
further handling. 

Pea coal is used in calcining the rock, this last being ar- 
ranged in the kilns in strata about six inches in thickness; 
the quantity and quality of the coal will depend, of course, 
greatly upon the character of the rock to be burred. These 
ten kilns will burn from 850 to 900 barrels of cement daily, 
| the calcined rock being drawn twice in each twenty-four 
| hours from the bottom of the kiln. Any portion not suffi- 
| cient! burned is returned to the top of the kilns by an in- 
clined hoist shown in the sketch of the kilns, and the pro- 
perly prepared portions elevated by another hoist to the top 
of the mill, where it passes into the “crackers,” to be 
crushed to about the size of a hazel nut. These crackers are 
made of cast iron, and consist of three parts, the “‘ shell” and 
the upper and lower ‘“‘nut,” the lower nut being chilled; 
both shell and nuts ave provided with suitable grooves and 
flanges. The “shell” is about 15 inches in diameter at the 
top, and 6 inches at the bottom, and is About 18 inches high, 
and the shaft which carries the ** nuts” is driven by steam 
power, through the medium of a belt, at a speed of 80 to 85 
|revolutions per minute. One “cracker” will crush about 
| 260 to 800 barrels of cement per day, and each one will sup- 

ply four sets of millstones 3 feet in diameter. The Binne- 
| water mill contains 16 pairs of millstones, each 3 feet in dia- 
meter. One pair of these stones can grind daily from 65 to 
70 barrels of cement, of 300 pounds each, to that degree of 
fineness that 93 to 95 per cent. of it will pass through a fine 
wire sieve of 50 meshes to the lineal inch each way. The 
mills are almost identical in design with an ordinary flour 
mill, and in those described the under stone revolves while 
the upper one remains fixed. The ground cement passes 
directly from the mills into a long trough running along 
their base; in each longitudival half of this trough is a 
screw conveyer, the two running in opposite directions, and 
by these two conveyers the ground cement is carried to a 
central elevator or chain of buckets which lifts the cement 
to the top of the building, where another screw conveyer 
takes it to the packing room (see illustration), In the pack- 
'ing room the cement passes down an inclined chute into a 
drum which contains a “* flirt” or horizontally revolving fan, 
‘and from this drum through six spouts the ground cement 
| passes into the paper lined barrels ready to be headed up 
shipped for use. 

| Ordinarily, one cubic yard of cement rock will yield 2,700 
pounds, or 9 barrels of cement. 

| At Binnewater all the cement barrels are made upon the 
premises, a large building being devoted to this purpose, 


dyestuffs which are used for such operations must be of | into four parts of equal capacity; water is now to be added | tilled with the most approved machinery. The productive 
a a nature as to allow of their combination, that is, of | up to the fourth mark exactly, and the test-tube violently capacity of the works during the average working season of 
j eir perfect embodying one into the otber, if mixed in so-| shaken, being closed by the cushion of the thumb. Froth- | nine months, is about 200,000 barrels of cement. — : 

tion; so that, after dyeing, no separate colors can be dis- | ing is best avoided if the shaking be terminated by succes-| As the different strata of cement rock vary in their by- 


upon the material, 
2, in the transition from one prismatic color to canine! 
Ny —_ at each step to exchange only one hundredth part 
the one for an equal quantity of the other, it is evident 
infinitely more colors might be produced; but these 


sive inversions of the tube; the contents are temporarily 
transferred to another day test tube while the marked one is 


| draulic properties, care is absolutely required to produce a 
|cement of uniform quality throughout the season, even 


cleaned (all the pourings out are to be done immediately | when the material is taken from the same quarry. To attain 


after shaking). A quarter of the liquid is now poured back, | this desirable end, at Binnewater the following is the me- 
up to mark 3 with nitric | thod of procedure: ( 


viz., up tomark 1, and the tubes 
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1. No quarrying is done by contract, but by day’s labor 


the quarry. 
2. The stone from the different strata are mixed together 
— they are loaded in the small cars for delivery at the 


Cement Quarrig ns 


“at -Binnewater: 


Each day’s output of cement is hourly tested for tensile 
alone, so that all stone of inferior quality can be rejected at | strength and fineness. Four briquettes are made each hour 
by a man detailed for that purpuse, immersed in water, and 
broken at proper intervals upon a testing aiachine. In this 
connection we notice an improvement in the briquette moulds 


used by Mr. Norton, which tends to a greater uniformity of 


in three pieces, held together at the ends by screw ciam 


remain in the mould until thoroughly set before removal, 


‘Binnewater: — 


i 


Ki 


— 
~~ 


Cement 


“= SF High~Fally- 


THE MANUFACTURE OF CEMENT IN ULSTER COUNTY, N. Y. 


8, By mixing it again when passing the cement rock into | tests. The mould, as usually made, is a brass double circle, 
the kilns. joined by the inch square segment which forms the testing 
4. Itisagain mixed up at the bottom of the kilns when | neck, ith such a mould the cement briquette is necessa- 
the charges are drawn, and again in going into the “ crack- | rily removed while yet soft, and experience has proved that 
ers,” aud again in passing from the “crackers” to the mill-|in the handling the soft briquette is often subjected to a 
stones, and finally, the ground cement, by being conveyed in | twist and consequent strain that is the cause of very unequal 
bulk int> a large receiving bin ut the top of the bucket ele- | results in the testing machine. Mr. Norton obviates this by 
vator mentioned, receives a seventh mixing before it passes | making his moulds of wood, though brass could be used as 
into the barrels for shipment, well, and moulds four briquettes at one time. The mould is! 


followed at the works examined, we append an extract from 
an Official report made to Mr. Norton by Gen. Q. A. Gillmore, 
upon the tensile and crushing strength of the ndale ce- 
ment made at Binnewater: 
“The cement was mixed up with water to the consistency 
of mason’s mortar, and in that condition was put into 
moulds with a trowel. The specimens were left in the ope® 
air twenty-four hours after moulding, and were then Im 
mersed in fresh water and left there until the day they were 


and the sections come apart on the line of the central axig 
of the briquettes in such a way that they may be allowed to 


As giving the results of conscientious care and intelligence 
in the modern manufacture of natural cemenis, especially ag 
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care being taken to keep the temperature of the water 


g5° to 70° F. The tensile strength was obtained with bri- 
pst i having a cross section of 14g incbes by 14¢ inches, 
qe square inches, and the crushing strength with 2 


by grinding down to exact cubes the 
= of the broken briquettes. The results given below 
a obtained by dividing by 214 the average tensile and 
trashing strength respectively, obtained from a number of 


trials 
28 | 5 | |= 
< EZ ial es 
Neat cement.| Seven days.| 546 1b.| 15 | 1044 1b 5 
Neat cemeot.| Thirty days | 2,015 Ib.| 15 | 184 Ib 5 
Cement, 1... 102 1b. 5 


CROMWELL FLEETWOOD VARLEY, 


CROMWELL FLEETWOOD VARLEY, the electrician, died 
September 2, 1888, at his residence at Bexley Heath, Kent, 
from geveral exhaustion of the system. He has left a great 
mark in the development of the electric telegraph, and in 
various other branches of science. On his mother’s side of 
his family he was related to Oliver Cromwell, through Crom- 
well’s daughter, who married General Fleetwood, and _ his 
family are among the nearest surviving relatives of the Pro- 
tector. He was born at Westminster, on the 6th of April, 
1828, His father, the late Cornelius Varley, also a man of 
science and an artist, was a chief pioneer of the school of 
water color painting in this country, and the actual origina- 
tor of the Old Water Color Society; he likewise invented 
the graphic telescope, ground the first diamond lens, and 
was noted for his improvements in and researches with the 
microscope. Cornelius Varley was well known in the Lon- 
don scientific world; he worked actively in the management 
of the Society of Arts, was one of the founders of the Micro- 
seopic Society, and delivered one of the first Friday evening 
lectures at the Royal Institution. John Varley, the uncle of 
Cromwell Varley, worked with his brother as a pioneer of 
English water color painting, and was a close friend of 
Blake, the painter; he would sit for hours with Blake, lis- 
tening to bis descriptions of his waking visions, in which he 
had great faith, and exerting himself to place them graphi- 
cally upon paper. Gilchrist’s life of Biake contains inter- 
esting particulars in relation to this matter. Inventive gen- 
ius runs in the family. Cromwell Varley’s brotver, Frede- 
rick, invented the flexible carbons for arc lights, recently 
described in these pages, and another brother, Mr. 8. A. 
Varley, has done his share in developing the dynamo ma- 
chine, as recently narrated by Professor Tyndall at the 
Royal Institution. 

In his younger days Cromwell Varley led an active life; 
he was of strong frame, and excelled in swimming, which 
enabled him to save two or three lives, for which the Royal 
Humane Society gave him a testimonial. In the early days 
of telegraphy he began to devote his life to the engineering 
branch of that science, and one of his first original feats was 
to devise a method of locating distant faults in land wires, 
which attracted the special attention of the directors, among 
whom were William Fothergill Cook, Robert Stephenson, 
and General Wyld. One discovery after another was made 
by him, uotil he finally became chief engineer and electri- 
cian to the Electric and International Telegraph Company, 
in which position be remained until the telegraphs were 
taken over by the Government. His inventions and disco- 
veries have been so numerous that but a few can be men- 
tioned here. His patents date from August, 1854, to the 
present year. Prominent among his early inventions was 
an apparatus for transmitting electrical signals, the chief 
points of which were a double current key and a polari 
relay, the negative current being employed for the first time 
not only to discharge the line, but acting on a polarized re- 
lay instead of a spring, increased the sensitiveness and trust- 
worthiness of the relay so much that it became practicable 
for the first time to work from London to Edinburgh direct, 
a feat previously impossible in the then existing conditions 
of insulation. Polarized relays and double current keys of 
modified form are in use to thisday. Extending his re- 
searches further, the system of using a negative current to 
eliminate the absorbed charge in submarine cables enabled 
a higher rate of signaling to be obtained, and communication 
between London and Continental towns by relaying the cur- 
rent was established for the first time. This system forms 
the ground work of all modern methods of signaling through 
submarine cables, 

Cromwell Varley was associated with Robert Stephenson, 
Sir William Fairbairn, and others in devising the first suc- 
cessful Atlantic cable, the earliest one baving failed from 
faults both in construction and design. He read a paper 
before the Institute of Civil Engineers, in which be gave the 
dimensions of the copper core and the gutta percha dielec- 
tric, from which he calculated that a speed of fifteen words 
& minute would be obtainable; he was able to do this in con- 
Sequence of having constructed an artificial line, consisting 
of a series of fine German silver resistances, to which at regu- 
lar distances were attached induction plates or condensers 
made of alternate sheets of varnishe paper and tinfoil, 
whereby be reproduced the phenomena of the inductive ab- 
‘orption and retardation of any projected cable the electrical 

Toperties of which it was desired to know beforehand. 
a this apparatus, during the time of the construction of 

Atlantic cable, he was continually 

a ‘8 apparatus be exhibited at work one evening in public 
teen his lecture at the Royal Institution on submarine 
lend Phy; he arranged it as a submarine cable from Eng- 
Pw to South Australia, putting in reflecting galvanometers 

imaginary stations at the distances of Gibraltar, Suez, 
en, Bombay, Point de Galle, and so on. The galvano 
_— were placed in front of the lecture table, one above 
€ other, so that when at rest they threw a vertical row of 
— "pon the screen behind. a feat requiring in itself no 
i skill in adjustment; in fact, it was a delicate experi- 
to altempt to perform at all before an audience. hen 
Current was sent, Gibraltar received it almost instantly, 
trali shortly after, but it was a long time in reaching Aus- 
mend then produced but a slight deflection, thus power- 
leabusing the minds of non-technical observers of pre- 


conceived ideas as to the speed of electricity. He took oc- 
casion to remark that the speed of electricity varies with the 
inductive condition of every wire used, and that Wheat- 
stone’s solitary experiment us to the speed of electricity, so 
often quoted in schoo] books and text books of the last gene- 
ration, is altogether untrustworthy. One evening during a 
walk from Beckenham to Bromley he conceived the idea 
tbat under certain conditions an infinitely small charge of 
electricity might be increased to an infinitely large one, and 
on his return, by means of two insulated kitchen saucepans 
and an intermediate carrier, he succeeded in getting a strong 
spark from an original feeble charge produced by rubbing a 
stick of sealing wax. The details were published in these 
s some years ago. This led to his construction of a ma- 
chine which was exhibited in the great Exhibition of 1861, 
the simple rotation of which machine produced powerful 
electrical effects. Sir William Thomson afterward used this 
rinciple in his ‘‘ multiplier,” which has been found useful 
in various electrical instruments, and it is the foundation of 
the now popular Holtz’s electrical machine. One of his in- 
ventions, of more philosophical than practical use, partly be- 
cause of out of doors conditions of insulation, was a kind of 
singing or bumming tele 
long was strained over a kind of fiddle case, and near its 
center was surrounded by an insulated coil of wire which did 


ph: an iron wire about 4 feet | 


considerably was the fact that one could hear better when 
the plates were charged. The explanation theoretically is 
very simple, and it is the same as that the Thomson elec- 
trometer is more sensitive when the jar is charged than 
when itis not charged; the reason being that the attraction 
is proportionate to the square of the difference of the poten. 
tials, rather than the simple difference of the potentials, 
| Therefore a small difference in the quantity, when it is 
| large, produces a greater effect than when it is small. So 
| the explanation is exactly the same as that the Thomson 
| electrometer is more sensitive when you have the jar 
| charged than when you do not. So, the bigher the charge 
| one would get, the more sensitive the instrument would be. 
| I was especially interested in it, because it was on such an 
|entirely different principle from the Bel] instrument. I 
| don’t wish to say anything about patent laws or decisions 
|on this subject, for they bave nothing to do with this; but, 
scientifically, this is an entirely different instrument from 
the Bell instrument, and I am especially interested on that 
account. 

Prof. T. C. not to have quite 
understood the statement made Professor Dolbear. I 
should like to hear your own (the President’s) opinion with 
regard to that charge which remains in spite of the fact that 
the two poles of the condenser are connected by conductors. 


not touch it; the sending instrument was a vibrating tuning | I may have misunderstood the statement; but if that is cor- 


fork, which threw as many pulsations of electricity into the | rect, 


should like to know whether that can be explained 


line wire per second as corresponded witb rate of harmonic | or not. 


vibration of the stretched wire in tbe receiving instrument, | 


President Row.ayp.— Well, I suppose we all know how 


which therefore set up a humming noise when the current | retentive an electroscope is of a charge. I suppose the idea 


rates of vibration, so that, when all were connected with one | 
line wire, each receiving instrument would respond to its | 
own sending instrument and no other, and in his experi- | 
ments at Fleetwood House, Beckenham, which was built by 
him, the instruments were humming away like humble bees | 
of deep, rich bass voices. He managed to get five | 
or six messages through one wire at the same time with his | 
apparatus. He and Sir William Thomson inveuted the curb | 
key for sending impulses through long cables, and ieosiag | 
the cable in a neutral state after the first impulse had pro- | 
duced the desired signal on Sir William Thomson's reflect- | 
ing galvanometer at the other end. This was done by send- 
ing five or six positive and negative impulses into the cable, | 
most of which subsequently neutralized each other, and left | 
the cable ready for the reception of a new signal. In his | 
evidence before the House of Commons Committee on Sub- | 
marine Telegraphs, Sir William Thomson bore testimony to | 
the perfection to which he had brought cable testing by the 
aid of the use of good resistance coils, the want of which had | 
been felt by Sir William during the part he took on board | 
one of the ships in the first Atlantic telegraphic venture. Mr. 
Latimer Clark was the first to lay down pneumatic pipes for | 
the conveyance of written messages over short distunces in 
the city; Mr. Varley improved and expanded the system, | 
adding to it some ingenious ap) tus by which the carrier | 
would open the door and Jet itself out at the end of the jour- 
ney. instead of leaving this to be done by the assistant in | 
— whose time and attention were to that extent Jibe-| 
rated. 

Cromwell Varley never wrote a book, although he bad one | 
in hand consisting of tables of figures, the result of elaborate 
calculation, for the use of electricians. Edward Fournier, | 
one of his assistants who was versed in mathematics, helped 
him in the routine work; but he also bas departed this life, | 
so, whether the work is far enough advan for the scien- | 
tific world to reap the benefit is a question. Also, during the 
latter part of his life, Mr. Varley, from ill health, was only 
able to attend intermittently to scientific pursuits, and unfin- | 
ished pieces of apparatus are in existence, to the meaning of | 
which perhaps only the more developed telegrapby of the | 
future may be able to furnish tbe key. His own records of | 
his discoveries will be found chiefly in the Patent Office, in 
the ‘‘ Philosophical Transactions” of the Royal Society, and | 
in the proceedings of various other scientific bodies. His 
health had been failing for a long time. During the au- 
tumn of last year he was traveling in Switzerland and south- | 
ero Europe, and returned strengthened somewhat in health, 
but afterward Gpénely declined, and never again left his 
home at Bexley 
was unexpected, for he was out of doors last Saturday, and | 
bad been much as usual throughout Sunday. At night, 
however, he was too feeble to walk to bis bed, and while 
temporarily supported before the fire on cushions he quietly 
and peacefully breathed his last, apparently without pain. 
He leaves bebind him a widow and two sons and two daugh- 
ters to mourn his loss.-—The Hngineer. 


(Scrmncz.] 
THE STATIC TELEPHONE. * 
By Prof. A. E. Doisgar, of College Hill, Mass. 


IN a static telephone, a ring of hard rubber is used, within 
which are two parallel metal plates separated by a body of 
air (a non-conductor), one plate connected witb the line carry- 
ing the current. The electrifying of one plate then causes 
attraction or repulsion of the free plate, and thus a sound 
in the receiver. This does away with magnetism. This 
system therefore requires a very large electro-motive power, 
and uses an induction coil of 2,000 ohms, A ground or re- 
turn circuit is not present here. The equivalent is the body 
itself. There is no passage of electricity from plate to | 
plate: the action is purely inductive through space. The 
insulation is accomplished by the intervening air-space, and 
by a coating of varnish—an excellent di-electric. There is 
a device to discharge the induction plate in connection 
with this instrument, which keeps it constantly up to its full 
possibilities. When this instrument is fully charged, and | 
the electrical conditions are perfect, the receiver may be en- | 
tirely disconnected from the transmitter, and sounds and 
conversation can still be heard, even across a room. 

He also called attention to the fact that instruments that 
have been in use work much better than new ones, as each 
plate acts as a condenser. 

In the discussion which followed, Dr. Dolbear was asked 
if the state of the atmosphere, in any way, affects the 
operation of the instrument. I have used these instruments, 
said he, on an actualline between Boston and New York, 
in a night when it rained over the whole length of the line; 
and the whole line was as badly insulated as it well could 
be. I have aiso used it on the same line under the most 
favorable conditions for insulation, and could not really 
perceive much difference. It seemed to me as loud at one 
time as at another. 

Pres. H. A. RowLanp.—Of course this is on an entirely 
different principle from cur telephone. What interested me 
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Other receiving and sending instruments had other | is ve 


leath for avy lengthened period. His death | of a wire, and that you are actua 


similar in this case. I do not suppose the plates have 
a difference of potential. If you should leave them fora 
moment, I should suppose that they would soon have a 
litle return charge. If the two plates of the condenser were 
together, they would have the same potential. I under- 
stood it as merely a return charge. I do not know how 
Professor Dolbear understands it. 

Professor DoLBEAR.—The instrument itself is a most del- 
icate electrometer when tested in this way; and when it is 
charged and really in good working order, the gentlest tap 
upon the instrument serves to show thatitis in good work- 
ing order, for one can apply the instrument to his ear and 
hear himself talk. This is the case, even when the two 
plates of the condenser are connected with each 
other through the induction coil; and so, although the 
may have been there for hours, or even for days, the dif- 
ference betweer an instrument that has not been used and 
one that has been charged is very appreciable. 

President Rowianp.—I in that case it would 
be simply from the charge of the varnished surface? 

Professor DoLBEAR.— Yes: I think they retain their charge 
for a much longer time if the surface is varnished. I do 
think there is a difference between the bebavior of this and 
the charged cable. If acable becbarged for half an hour by 
battery, it will require half an hour to run out again, but 
it will be at that time quite discharged. But that is not 
the case with this instrument. 

President RowLanv.—I should suppose it was the charge 
in the varnished surface. 

Prof. W. A. AntHony.—Professor Dolbear did not say 
anything about one advantage that this telephone has over 
the other, that struck me when I read the descriptions of 

it earlier—that, in consequence of using this electricity at 
such a high potential, the ordinary telegraph lines or other 
instruments would have very little effect upon it; there- 
fore the telephone is very free from induction. 

Professor DoLBEAR.—My experience has been in accord- 
ance with tbat theory. Electro-motive force from induction 
from telegraph lines is ordinarily tolerably small, although 
there may be at times considerable strength of current. But, 
the electro-motive force being so strong in my circuit, it 
follows that the action of such induced currents is very 
slight, and does not interfere with work. 

rof. C. A. Youne,—-I would like to inquire whether you 
have tried any experiments in putting the end of the wire 
to the ear to illustrate the sensitiveness of the car? 

Professor DoLBEAR.—Yes: I have heard mel by put- 
ting the end of an insulated wire to my ear, and listening. 
I consider the instrument as oa the enlarged termiral 

ly listening at the end of 
a wire. 

Mr. E. Gray.—I have made a good many experiments in 
| another line, which I may state briefly, which may throw 
| some light upon thir, and yet I think it is well understood. 
| You remember, some of you, of reading of such experi- 
| ments made in i874, relating to the reproducing of music on 
a plate by simply rapping with the finger or with some 
animal tissue. Now, I made this experiment, which seems 
te prove to my mind that the operation is as Professor 
Dolbear bas explained it. 1 set my revolving disk, which 
was a simple disk of zinc, revolving at a steady rate, giving 
it u pressure with the fingers. Then I had fifty cells of 
battery set up, as much as I could bear, passing through 
them, and bad some one close the circuit with a Morse key. 
At the same time the key was closed, my finger would 
jerked forward in the direction of the rotation of the disk; 
and it would remain in that forward condition, showin 
an increase of friction, until the key would be opened, an 
then it would drop back,showing that from some cause there 
was an increase of friction, either due to molecular disturb- 
ance, or, what is probably the case, to attraction between the 
finger and the plate. It is necessary, to produce this ex- 

riment, that the cuticle be perfectly dry. You must rub 
it a long time, and have it gee! polished; and then the 
cuticle becomes a di-electric, and the body is charged with 
one kind of electricity, and the wire or the plate with an- 
other. Later I got some fairly good results in articulation 
by using a small diaphragm with all the conditions as 
nearly right as possible; and, having a current of sufficient 
eleciro-motive force, I could actually understand words 
produced on the ed of my finger. 

President RowLanp.—What is the difference between 
that and Edison’s motorphone? 

Mr. Gray.—In Edison’s motorphone, when the current 
was thrown on, there was a decrease of friction; there was 
chemical action taking place on the surface. In this case 
there is none, and there is an increase of friction when the 


| current is on; perbaps ‘‘ current” is a bad word to use. 


President RowLanp.—The principle is the same. 

Mr. Gray.—One is a chemical action, which causes the 
friction to be less at the moment of charge. In this case, 
however, this is purely static contact, and increases the 
friction in-the same manner that the plates are thrown to- 
gether when they are charged in this telephone. And the 
motion, of course, or sound, is produced by a letting-go of 
the finger from the plate. and not by actual vibration, in 
the same sense that it takes place between th) two plates 
in this receiver of Professor Dolbear. 

President RowLanp.—You attribute it to attraction? 
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Mr. Gray.—Yes: my experiments seem to prove that; I 
presume, because there was adhesion, there was an increase 
of friction during the time of the charge and the letting-go, 
when the circuit was open. There was really no circuit 
except when the charge was taken off. 

Sec. F. E. Nrpner.—lIn regard to the case of which Pro- 
fessor Dolbear spoke, when it might be supposed that elec- 
tricity does actually pass from the line into the ground, it 
seems to me that that fact, so far as it did exist, would be 
prejudicial to the action of the instruments; that what we 
want to bring about is not a current, but as great a differ- 
ence of potential as possible, between the plates. 


HISTORY OF THE ELECTRIC TELEGRAPH.* 


(ErsteD had but just discovered the deviation of the 
magnetic needle, through the current, when. in a memoir 

resented to the Academie des Sciences, on tue 2d of Octo- 

r, 1820, Ampere proposed to apply the phenomenon to 
telegraphy : 

“Electrical tensions,” says he in this memoir, “go for 
nothing in the phenomena under consideration, for there is 


-——— 


Ampere, however, did not construct his a my In| It was in 1833, that Karl Friedrich Gauss and Wilhelm 
1880, on the 12th of February, Ritchie entertained the Roy- | Weber, both professors at Goettingen, invented and put into 
al Institution with Ampere’s idea, and described in detail an | practice their ingenious telegraph for the use of the obseryg. 
arrangement which allowed of its being put in practice; |tory—the university cabinet of physics and observy 

but it is not certain, as some authors bave asserted, that he | having been by them connected electrically. The Goeté 

constructed any apparatus, Gelehrte Anzeigen of 1834 contains the following passage og 

It was then not till 1837 that Ampere’s proposition was | the subject : 

exactly realized by Alexander, of a The appa- ** Prof. Weber had already last year (1833) connected the 
ratus of this gentleman, which is shown in Fig. 7, consisted | cabinet of physics and the observatory by a double wing 
of thirty magnetic needles, arranged upon a board and each | passing over the houses of the city; but now this wire ig 
furnished with a small screen which hid a letter or a conven- prolonged as far as to the magnetic observatory. There jg 
tional sign. Each needle was surrounded with a spiral of | thus formed a great galvanic circuit, in which the electrie 
conducting wire, and the extremities of the wires of all | current traverses, inclusive of the two multipliers at the two 
the systems united, on the one band ina single conductor | ends of the line, a length of. nearly 9,000 feet. The line 
terminating at one of the poles of the battery, and on the/ wire is in Dog part copper wire such as is known in com- 
other ended in thirty keys, forming sort of a key-board. | merce as No. 3, and which weighs eight grammes per me. 
Beneath the free extremities of the keys ran a conductor |ter. The wire of the multiplier, in the magnetic obseryg. 


TUVWXYZ: ;.* 
Fie. 7 -ALEXANDER'S TELEGRAPH. 


certainly no tension in the rest of the circuit; and this is 
confirmed by the fact that it is possible to cause the mag- | 
netic needle to move, at a great distance from the pile, by | 
means of a very long conductor whose center bends in the | 
direction of the magnetic meridiau above and below the nee- 
dle. This experiment was pointed out to me by the illus- 
trious scientist La Place, to whom the physico-mathemati- 
cal sciences are especially indebted for the great progress 
that they have made in our day, and it bas perfectly suc- 
ceeded. . Seeing the success of this experiment, we 
might, by means of as many conducting wires and mag- 
netic needles as there are letters, by placing each letter on 
a different needle, and by the aid of a pile placed at a dis- 
tance from the latter and that communicated alternately at 
its two extremities with those of each conductor, form a sort 
of telegrap!) adapted for writing all details, which could be 
sent through any obstacles whatever to a person charged 


with observing the letters placed upon the needles. By 

lacing on the pile a key-board whose keys carried the same 
etiers, and formed a communication on being depressed, 
this means of correspondence might be effected with suffi- 
cient facility, and would require only the time necessary to 
touch each letter on one side and read it on the other.” 

Afier Ampere’s memoir had been read, Arago remarked 
the analogy of the telegraph just proposed with that of 
Soemmering; and advantage has been taken of this remark 
to assert that Ampere had done nothing but copy after 
Soemmering and substitute magnetic needles for voltameters. 
This is an opinion which we shall not dwell upon, for the 
very originality of Ampere’s proposition was based upon the 
use of magnetic needles, and not upon that of conductors 
as numerous as the letters, the idea of which dates back, 
before Soemmering, to Lesage and even to the author of the 
Renfrew letter. 


* A. Guerout in La Lumiere Hlectrique, Continued from page 6446, 
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Fie. 9.—GAUSS & WEBER'S RECEIVING APPARATUS. 


which was connected with the other pole of the pile. | oar is silvered copper, No. 14, one gramme of which cor- 
In front of each key was written either one of the letters of | responds to 2°6 meters. This installation is well adapted 
the alphabet or a sign. It is ensy to see thatif, on the | for the performance of a host of the most interesting experi- 
common conductor, one of the keys were depressed, that| ments. It is not without astonishment that one remarks 
which corresponded with the letter F, for example, the | how a single electric couple introduced at the other end 
current would cause a corresponding deviation of the nee- | of the circuit immediately communicates a motion to the 
die, and the letter F would appear upon the table. bar corresponding toa deviatiou of more thav 1,000 divisions 

It was in November, 1837, that Alexander's telegraph was | of the scale... . . The facility and security with which 
presented to the Edinburgh Society of Arts: and the de- the direction of the current and the motion of the needle re 
scription of it was given in the Mechanics’ Magazine. But, | sulting therefrom are reguiated have already (last year) given 
in 1837, a progress that was in other respects important had | rise to experiments in regard to applications to telegraph 
already been made, and a servile realization of Ampere’s | signals, and in such experiments words and even short 
proposition could no longer have anything more than a his- | phrases were successfully transmitted. There is no doubt 
toric interest. | that it would be possible to establish in an analogous man- 

After the es of Peter Barlow in 1825, of Jacob | ner an immediate telegraphic communication between two 
Green, of Philadelphia (1827), and of Prof. Gustav Fech- | places quite a number of miles distant from each other.” 
ner, of Leipzig, which were all more less like that of Am-| Gauss and Weber’s system was based upon a combina- 
pere, and which we merely note as a matter of history,* | tion of the motions of a single magnetized bar under the in- 
fluence of currents produced by a magneto-electric ap- 
paratus. 

‘The galvanometric helix that served as a receiver is shown 
in Fig. 9, according to a model that figured at the Exbi- 


Fre. 11.—SCHILLING’S CALL BELL. 


Fig. 10.—RECEIVER OF SCHILLING’S SINGLE- 
NEEDLE TELEGRAPH. 
bition of 1881. This helix, BB, contained a magnetized bar, 


the electric telegraph, in fact. took a sudden start in ad- | A» 1°21 m. long by 0-7 m. wide, and 0°15 m. thick, which 
vance, thanks to the labor of Baron Schilling, of Gauss and | ¥8#suspended by asilk thread; and a mirror fixed to the ak 
Weber, of Steinheil, and of Cooke and Wheatstone. As | Pe@sion rod revolved at the same time as the bar. A spy-8 rd 
the date at which Schilling’s researches began cannot be | Provided with a graduated scale and placed at a few mete f 
very exactly fixed, and as they were known, moreover, distance,upon asupport, permitted the slightest devielinete 
only a short time after they had been made, we shall first |" bat, one way or the other, to be noted, and even 
allude to the apparatus of Gauss and Weber, whose labors | The of them to be ascertained. as at first 
had an entirely peculiar character and who turned to ac-| ./he apparatus for producing the currents a. sana 
count not only (Ersted’s discovery, but aiso that as yet very | Pile, but for this there was soon substituted the — 
recent one of induction by Faraday. electric apparatus which is shown in Fig, 8. Two arge 
the | magnets, A, each weighing 20 pounds, were placed in a sup 
must be recownined however, that Green hed foreseen the pretty closely resembling a sculptor’s post 
culty that would resnilt rom the weakening of intensity wi istance, | e north pole of the magnets was at the upper part, 
iy | the south half of the bars exceeded the support. Along 
canting to my theory and researches, with wires as a as those | this portion of the magnetic device moved freely a fine wire 


thes elements and. the | bobbin, B, furnished with two strong handles, The wites 
e action | of this bobbin were connected with those of the line, 
would increase proportionally to the number of the elements and the : “ 

thickness of the wire.” - consequently with the multiplier. It is easy to see that 
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the bobbin were raised uickly, an induction current would 
be produced which wou d cause the galvanometer to deviate | 
jn @ certain direction. If, after keeping the bobbin in a| 
certain direction, it were lowered anew, a deviation would | 
occur in the opposite direction; and by these 
two modes of operation an alphabet could be formed. The 
successive sending of current in the two directions was, | 

wever, ScOn facilitated by tbe addition to the apparatus | 
of a double lever, L, which served to raise the bobbin. This 
jever formed at the same time x mercury commutator, and, 
by pressing on it in one way or another, a current could be 
sent in any direction desired. 

The alphabet was combined in such a way, that with 
four minimum deviations all the letters of the alphabet and 
all the figures were obtained. f 

Gauss and Weber also added a call to their apparatus, 
and this consisted of an easily ungeared bell with clock 
work movement, whose magnetized bar touched the lever 
when a strong deviation was communicated to it. 

The apparatus remained in service up to 1838, between 


the observatory and cabinet of physics. Although it must 
beadmitted that iis somewhat heavy construction was an 


Fie. 12.—SCHILLING’S TELEGRAPH. 


obstacle to its practical extension, it had at least the merit 
of being the frst telegraph that was ever employed in regu- 
lar service over a somewhat extended line. 

This telegraph was already iu full operation when Baron 
Pawel Lwowitsch Schilling von Constadt came from St. 
Petersburg to Germany, in 1835, and exbibited the tele- 

ph with which he had been occupied tor some time past, 

t concerning which be bad not as yet published anything. 
We are led to believe, however, that his first essays were 
made during the course of 1832, immediately after his return 
from a voyage that he bad made to China. It is certain, 
op another hand, that the question of electric telegraphy 
must have occupied him for a long time previous, since he 
had had very steady correspondence with Soemmering, and 
had, in 1812, carried a model of the latter’s apparatus to St. 
Petersburg. 

Schilling’s telegraph was based upon the deviation of the 
magnetic needle by the current froma pile. It bas some- 
times been described as a single needle telegraph, and some- 
times asa 5 or 6 needle one. What appears probable is that 
Schilling had tried different arrangements, and had in the 
first place constructed a single needle telegraph, and then 
was led to combine several together, so as to be able to 
transmit a certain number of signs at the same time. 
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and white, and which, laid one way or the other, sent the 
current in one or the other direction. 

The alphabet employed by Schilling was based upon the 
successive apparitions of the white or black side, and con- 
sisted of 26 letters, 4 signs, and 10 figures, The trausmis- 
sion of one sign required 5 deviations at a maximum. 
Schilling likewise constructed a coil which differed little 
from his galvanometric receiver, the rod iv it, around which 
the needle moved, being of metal and carrying a balance, 
B. When the needle was deviated, this balance struck an 
equipoised rod, L, which fell on the lever, C, of a wheel 
work bell arrangement and ungeared it. 

These apparatus were shown at the Exhibition of 1681, 
along with the model of a 6 needle apparatus, which is 
reproduced in Fig. 12. In the notice published by the 
Russian Government on the apparatus exhibited by it, this 
apparatus was described somewhat obscurely; but we believe 
it well, nevertheless, to reproduce the text, inasmuch as it 
constitutes one of the rare official documents relating to 
Schilling’s instrument. 

‘*This apparatus,” says the notice, ‘‘ consists of 6 multi- 
pliers with magnetic needles suspended by silken threads 


from copper supports A little above each needle, a small 
disk, black on one side avd white on the other, is interposed 
in a vertical plane between the suspeusion thread of each 
needle. 

‘The apparatus is completed by a keyboard like that of a 
iano, consisting of 16 keys, 8 of which are white and 8 
plack. Each of these keys is provided with a metallic con- 

tact so arranged that when a key is depressed the circuit of 
the galvanic battery is closed. 

“This battery is so connected witb the contacts that, on 
depressing the white keys, the current is closed on one of 
the poles of the battery (the + pole, for example), and that 
on depressing the black keys the current is closed on the 
other pole. Each multiplier is connected by copper wires 
with two keys of the keyboard, a white and a black one, so 
that the six multipliers correspond with the first 12 keys be- 
ginning at the left of the keyboard. Keys 13 and 14 operate 
the call-bell, and keys 15 and 16 serve for the return current 
from the battery, which, having traversed the wires of the 
multipliers of the corresponding station, must return to its 
starting point (seeing that at this epoch the conductivity of 
the earth was not as yet known). 

‘*Thus the Schilling apparatus required for its use 8 con- 
ducting wires—6 for the working of the multiplier needles, 
1 for the bell, and 1 for the return current. The call-bell is 
provided with a special commutator consisting of two square 
blocks, one superposed upon the other. The lower of these 
is fixed to the table of the apparatus, and has four cavities, 
filled witb mercury, in which end the extremities of the 
four wires. The upper block is provided with a copper 
wire loop arranged according to one of the diagonals of the 
block, and the two extremities of which, projecting there- 
from, enter the mercury in the cavities of the lower block 
when the latter is covered by the upper one. The lower 
block bears the inscription: ‘I am speaking,’ and the upper, 
the inscription: ‘I am listening.’ The apparatus exhibited 
is provided with a part of its conductors, which consist of 
8 copper wires, each insulated separately by a layer of 


threads covered with resin, and afterward uuited into a 


server. If care has been takem to inscribe the different 

itions of the disks, as well as the number of their oscil- 
ations, we shall be able, by making use of the alphabet or 
code, to read the dispatch received. 

“This apparatus possesses six commutators, which con- 
sist of square blocks of wood into which are inserted four 
copper points. The surface of these blocks is painted half 
black and balf white, so that it presents four triangles ar- 
ranged in the shape of a cross and united by their apices. 
The white triangles are opposed to one another just us the 
black are. These blocks serve as contacts for the mercury 
commutators, 

‘* Schilling in the first | eg employed these commutators 
for effecting a reversal of the currents, and for thus obtain- 
ing the different motions of the magnetized needle that were 
necessary ; but, as he very quickly perceived their incon- 
venience, he substituted for them a key board with white 
and black keys.” 

From a reading of this passage and an examination of the 
apparatus exhibited, it seems to us very clear tbat the ap- 
paratus, provided with its bell, bad but eight wires, The 
wires starting from the sever galvanometric helices termi- 
nated in asingle conductor forming the return wire. The 
incoming and outgoing wires, united into a cable, formed 
the line. On reaching the transmitter, each of these wires 
forked—one of the forks ending in a white, and the other 
in a black key. Now, it is necessary to suppose that under 
the key board there are two parallel conductors, one com- 
municating with the positive, and the otber with the nega- 
tive pole of the pile. All the white keys, for example, 
when depressed, put the wires in communication with the 

itive pole, and the black, with the negative. If, then, 
it were desired to cause the white disk of the first multiplier 
to appear, it would be necessary to depress the first white 
key, and, at the same time, the black key of the return 
wire. In order to cause the black disk to appear, the opera- 
tion would be the reverse. 

Before his voyage to Germany, Schilling bad not experi- 
mented with lines of any great extent. On bis return to 
St. Petersburg, in 1436, a established iis telegraph in two 
chambers of the Palace of the Admiralty, and connected 
the apparatus by quite a long cable laid in the waters of the 
canal, ‘These experiments led the Emperor, in May, 1887, 
to order a submarine line to be laid between Cronstadt and 
St. Petersburg; but Schilling died on the 6th of August, 
1887, before being able to put the project in execution. 

When Scbilling went to Bonn iu 1885, on the occasion of 
the annual reunion of the German Scientists and Physi- 
cians, and presented his apparatus,on the 23d of September, 
to the section of Physics and Chemistry, Professor Muncke, 
of Heidelberg, who was presiding, was so charmed with it 
that he resolved to show it in his lecture courses. 

It was then that a student in medicine, William Fother- 
gill Cooke, wlio was at Heideiberg, learned through a com- 
pavion that Professor Muncke had an apparatus that per- 
mitted of communicating from one place to another. Much 
surprised, he went to Muncke’s lecture, on the 6#h of March, 
in order to see this marvel. With the practical mind of an 
Englishman he saw the importance that such ap instrument 
might bave, and so constructed one which, like Muucke’s, 
had three needles and six wires. 

The apparatus is shown in Figs. 18, 14, and 15, which we 
borrow from the already-cited work of Mr. Zetsche. The 
three multipliers, 8, were united, as in Schilling’s appa- 
ratus, in the same box. Each had its wires connected with 
the line, D D, but, at one point on one of these wires of the 
multiplier, there was a bridge, k, with mercury cups, which 
wus closed when the apparatus was not working, and open 
for transmission. 

Each transmitter contained its own pile, B, formed of two 
plates of copper and zinc separated by a tissue moisteved 
with acidulated water. Wires, starting from these plates, 
entered two of the four mercury cups, de, de. As, at one 
side, the wires of the element crossed each other, bending 
as they did so the piece, a, fixed to the axis of the couple, 
the current was sent into the line in one direction or the 
other. Care was taken beforehand to raise the bridges, k, 
of the three apparatus by means of their one axis in com- 
mon, 5d. 

The disks fixed to the rods of the needles carried letiers 


Fies. 13, 14, anp 15.—DETAILS OF COOKE’S TELEGRAPHIC APPARATUS. 


‘ The receiver (Fig. 10) of the single needle telegraph was 
Ormed of an ordinary galvanometer presenting solely the 
uliarity that the rod of its needle was prolonged at its 
aed part into a platinum pallet dipping into mercury and 
signed to lessen oscillations. In addition, the same rod 
amg above the multipiler a cardboard disk painted 
on one side and white on the other, and which, 

the ye presented itself to the observer sideways. When 
Meck dle was deviated, the disk allowed the white or the 
tion side to be seen, according to the direction of the devia- 


The current was sent into the apparatus, in the first place, 
Putting the wires directly in contact with the plates of 
tion so that the current should take the desired direc- 
one ut, later, it was sent through the intermedium of a 
eiator placed at the other station. This commutator 
filled simply of a block of wood containing four cavities 
ac with mercury. The wires from the pile ended in two 

ese Cavities, and the line wires in the other two. Com- 


munication was set up with blocks (V, Fig. 12) painted black 


single cable by means of an envelope of flax likewise covered 
witb resin. 

‘The Schilling telegraph works as follows : 

‘Each telegraphic station must have the above-named 
apparatus and a galvanic battery. It is evident that before 
it is possible to exchange dispatches with this apparatus 
there must, before everything else, be composed‘an alpha- 
bet or dictionary of the different phrases designating the 
different positions that the disks take either when they pre- 
sent their black or their white side. Having an alphabet or 
code like this, then, it becomes easy to telegraph ; it bein 
only necessary for this purpose to take account of the dif- 
ferent motions of the disk and of their number. To that 
end, either a white or a black key is depressed according as 
need be, and this has the result of sending a current into 
the line, either starting from the + pole or the — one. This 
current, passing through the multipliers of all the stations, 
will cause magnetic needles to revolve, in one direction or 
the other, along with the disks, and these latter will then 


present either their white or their black surfaces to. the ob- 


and res on each side, and there may be seenin Fig. 13 
the effect that was produced on leaving a*in its normal 
position, aud depressing a’ to the left and a* to the right. 

It was with this apparatus that Cooke reached London on 
the 22d of April, 18386. 


DIGESTION OF COW’S MILK. 


THE precipitate of caseine produced by dilute hydrochloric 
acid can be redissolved by the addition of a certain quantity 
of the same acid. Lactic acid does not redissolve the precipi- 
tate which it at first occasions, Boiled milk is not increased 
in digestibility by the process, though the author recom- 
mends boiling as destructive to ferments and germs, Butter- 
milk is preferable to swect milk as an article of diet, the 
lactic acid being first neutralized with lime-water. An ad- 
dition of barley-water (1 part to 2 of milk) greatly increases 
digestibility. A child fed upon this mixture was found to 
utilize 99°75 per cent. of the albuminoids, 966 of the fatt 
matter, and the whole of the sugar.—Biedermann’s Central. 
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ARE 2 NT" tian to the Latin M; and in plate | tion we see that a feather forms its superior part, 
xii, of his text book the identical | the Maya language feather is said kukum. 

r that he translates engendered—manifested. In| was the plume worn on their heads by the kip 
the tableau, for the symmetry of the drawing, | the warriors, and all eminent personages in Mayax, 


LATELY it has been published in Paris that the construc- 
tions of the Mayas were of a date not anterior to the seventh 
century of the Christian era. On what scientific or historical 
ground such opinion is founded it is not easy to con- 
jecture. 

In order to pronounce with authority on a subject, it is 
necessary to have studied it thoroughly, to have therefore 
obtained a perfect knowledge of it. 

What to think of a man who passes judgment and give 
his opinion as authority on a subject unknown to him? 
Who has, as yet, studied so thoroughly the ancient ruined 
monuments of Yucatan as to presume to have collected | 
sufficient data to fix the eract date of their construction? No 
doubt that date exists, archived in the works that composed 
the libraries that the Maya scientists hid, to save them from 
destruction at the hands of the Nahualt invaders of the coun- 
try in the fifth century of our era; and also in the books that, 
as the Troano MS., have escaped being burned by the 
fanatical friars that accompanied the conquerors, or landed 
on the shores of Mayax in the early times of the conquest— | 
but who has interpreted them? Well now, to say that the 
monuments of the Mayas are of modern construction is to 
assert that which the inscriptions sculptured on their walls 
proclaim to be untrue. 

Many characters and signs forming these inscriptions are 
identical with the characters and symbols seen on the most 
ancient monuments of Egypt, and have the same meaning 
and phonetical value. Who, with common sense, will sus- 
tain that the palaces of the Pharaons, and the temples de- 
dicated to Osiris and Isis, are of modern construction? 

The Egyptians themselves acknowledged that they were 
not the inventors of the alphabetical characters in use 
among them. 

The cradle of the Egyptian civilization has remained, 
until of late, an unsolved problem; but it is well known 
that the inhabitants of the valley of the Nile, from the re- | 
motest antiquity, were always a highly civilized people, 
making use of the art of writing to give material form to 
their thoughts, transmit afar their ideas, and consign in 
archives, kept in the temples by officers appointed for that 
purpose, the events of their history. And according to He- 
rodotus (lib. ii,, xliii.), they were able to consult these re- | 
cords on occurrences that had taken place as far back as | 
17,000 years anterior to the reign of Amasis, 

Who had been the learned teachers—inventors of the art 
of writing—at whose schools the Egyptians had learned the | 
use of letters? 

The Egyptians always pointed toward the setting sun, as 
the birthplace of their ancestors. 

It is a well known fact that the ancient characters fell | 
into disuse when Christianity was introduced in Egypt, aud | 
were replaced by the letters of the Greek alphabet. I have 
already proved how said Alphabet was an epigram, in Maya | 


| scales on the skin of the serpent. 


the wont is four times repeated, and means 4 me 


i N—the broken line of the water 
having the phonetic value of N in Mayax as in Egypt. 
Hence we have the word me-he-n, that, according to the Maya 
vocabulary of Father Pedro (Beltran de Santa Rosa, ed. 1744) 
means the son—the engendered. 

But this is not all; let us continue the explanation of the tab- 
leau. For that we must now consult Eusebius (Prep. Evang., 
lib. iii., chap. xi.). He informs us that the Egyptians 
“represented the creator of the world, whom they called KNEPH, 
under a human form, with the flesh painted blue, a belt sur- 
rounding his wasst (Ca@vnyv), holding a scepter in his hand, his 
head being adorned with a royal head-dress ornamented with a 
plume.” Now we see seated in the egg a human form, pre- 
serving still traces of having been painted blue. The blue 
color being emblematic of holiness, the Mayas al ways painted 


| the altars and the victims to be sacrificed with that color, 


even at the time of the Spanish conquest. if we are to be- 
lieve Bishop Landa. In the mural paintings the victims 
marching to the sacrifice were painted blue. The figure in 
the egg wore a belt—the uiz of the natives—held a badge in 
his hand, and the head is still adorned with a huge feather 
plume. 

The same author, Eusebius, adds: KNeEPH was represented 
emblematically by the Egyptians as a SERPENT, and called 
him the good genius (Ay a6o datuwr), 

Kneph is equivalent to ka-neph, and no doubt also to 
CAN-NEH; but canneh is a Maya word meaning dragon— 
SERPENT. 

Effectively, the background of the tableau within the egg, 
behind the statue of the seated personage, represents the 
Besides, the lines of the 


waters over the egg are terminated with 


‘serpents’ BARBARA heads—canneh. 


So it would appear, according to the French critics, that 
in the seventh century of the Christian era, for the fact can- 
not be a mere coincidence, the Maya learned men, on a 
monument at Chichenitza, their scientific metropolis, repre- 
sented the creation of the world, as related in the books of 
the Brahmins, completing the tableau by an inscription in 
Maya language written with Egyptian letters (so called), and 
naling use of the identical symbols to figure the Demiurge 
Kneph as the priests of Sais and Heliopolis. 

Will any one pretend that in the seventh century commu- 
nications existed between the Mayas and the inhabitants of 
India, on the one hand, and the learned men of Mayax and 
the Egyptians on the other? Then, where are the proofs to 
be found? 

According to the priests of Sais themselves, all communi- 


| therefore, to have been America of our days. 


language, recounting the events of the last great cataclysm | cations of the Egyptians with the people dwelling in the 
—the last deluge—when part of Atlan was submerged, as we | Lands of the West were interrupted 9,000 years before the 
positively learn from the pen of the Maya author of the | visit to Egypt of Solon, the Athenian legislator, 600 years 
Troano MS. (beginning of the second part). anterior to the Christian era; that is, 11,500 years ago, when, 

If then the constructions of the Mayas are not anterior to in a single day and night, in consequence of violent earth- 
the seventh century of the Christian era, how explain the | quakes (Troano MS., 2d part), Atlan sank, én part, under the 
existence and use of the most ancient Egyptian characters—| waves of the ocean, and the sea was rendered impassable 
with the same valne and identical meaning—in the inscrip- | and impenetrable on account of the shallow mud that re- 
tions that adorn their facades? mained in lieu of the lands submerged (Plato’s Dialogues, 

It is necessary not to lose sight of the fact that in this ii., 517—Timeus. 
seventh century the people that inbabited Egypt had ceased | Osiris, the god universally worshiped throughout Egypt, 
to understand the contents of the inscriptions carved on the | so profoundly revered that his worshipers did not dare to 
old monuments, having forgotten the phonetical value and | pronounce his name even, bad been king and sovereign lord 
meaning of the symbols with which they were written, | over the Lands of the West, and in that capacity always 
And even if some understood them, who came to Mayaz to | represented him as a crouching leopard 
teach their use to the Maya hierogrammatists? | (chaaemol-coh- Balam). Champollion le 

As to the use of identical characters, and with the same| Jeune (Précis du Systeme, etc., Atlas, 
meaning and value by the Egyptian and Maya bierogram-| Fig. 92) and Eusebius, also Porphyry, —— 
matists there can be no doubt. Let us examine the sculp-| the Greek historian, tell us that the skin of a leopard was 
tures that adorn the east facade of the palace at Chichei-| the ceremonial dress of his priests, and was always seen 
itza, and try to understand them; they are most interesting. | hanging, sometimes whole, sometimes without the head, 
Their study has convinced me that if we want to know any- | near his statues. 
thing about the origin of the primitive cosmogonical or re-| Why did the Egyptians represent Ostris, King of the West, 
ligious traditions of mankind, we must ask the ancient | under the figure of the “Lord of the forests of Mayax,” 
wise men of Mayax—the first land—the primitive land, as the| BALAM, the Yumi Kaazr of the aborigines? No writer, 
name indicates. ancient or modern, has ever said. 

The explanation of the tableau over the entrance will| Sir Gardner Wilkinson, in his work (Manners and Cus- 
suffice for our present purpose, as it is the relation of the | toms of the Ancient Egyptians, vol. iii., p. 70), informs us 
oreation of the world, pretty much as it has reached us through | that among the numerous titles of Osiris. were those of 
the sacred books of India and the records of the temples of | ‘‘ Lonp or Kur Lanp;” He who dwells in the LANDS OF THE 


Egypt. 

In the beginning of the first chapter of the Manura Dharma 
Sastra, a book compiled, according to Mr. Colebrooke, from 
ancient works of the Brahmins 1,300 years before the Chris- 
tain era, we read: ‘‘ The Supreme Spirit, having resolved to | 
cause to come forth from his own corporeal substance divers | 
creatures, first produced the waters AOGAAA (these | 
form, as it were, the rim or frame AAAAAA of the 
tableau), and in them deposited a pro- 
ductiveseed. This germ became an egg 
(as we see over the door, in the center 
or midst of the waters) brilliant as gold, 
resplendent as a star with thousands of 

ry) rays (as we per- 
ceive surround- 
ing the figure of 
the egg), and in 
this egg was reproduced 
the Supreme Being under 
the form of Brahma, the 
ancestors of all beings.” 
That part of the tableau, 
having before our eyes the descrip- 
tion of does not require much | 
imagination to make out, particularly remembering that all 
things were created, as we learn from the Rig-veda (Langlois, | 
transl., sect. viii., lect. 3, h, 11, vers. 1—tom iv., pp. 316, 317), 
by Brahma through his union with the goddess Maya—the 
good mother of all the gods and other beings. 

It is a fact that the learned men of Mayaz always gave 
written descriptions of the cosmogonic phenomena or reli- 
ious couceptions portrayed in the carvings that ornamented 
the walls of their temples or palaces. The present instance 
forms no exception to the rule. 

Effectively, we notice on either side of the egg this 
inscription. It is an explanation of the name of the 
personage contained in the egg, written with Egyp- 
tian cbaracters in Maya language. If we con- 

a the work of Mr. Champollion le Jeune (Précis 
du Systéme hieroglypbique des anciens Egyp-| 
tiens), we find in his alphabet that the character | 
corresponds to our Latiu letter H, and the Ld 


~ 


EST. 

The Egyptologists, not knowing the meaning of Kui, 
have been unable to tell where Kui land ~~ was situ- 
ated. 

But who does not know it in Yucatan? it Was it 
not, is it not, MAyAx, that country of the Gods, Kwu-od, or, 
substituting the sign J of the Egyptian plural instead of the 
Maya 0b—Kui? 

Was not the Goddess Maya—the wife of Brahma—the 
Mother of the Gods, worshiped in India? Was noi she also 
worshiped in Greece and Rome, where the people regarded 
her as a daughter of Atlantis (see the word Maia, Greek 
lexicon), the good dame, the mother of the Gods? Did not 
her worship extend over Europe—in Spain, as Maya ; in 
France, as the Maye ; in England, as the May Queen? Was 
she not adored in Mexico as Mayaoél, who invented Pulque, 
the Mother of Men and Gods? Is not her worship still kept 
alive by the Roman Church, that has dedicated to her adora- 
tion the month of May, during which ceremonies are per- 
formed in honor of the Virgin Ma-r-1a, the Good Mother, the 
Mother of God? 

Can all these be mere coincidences? See on the admission 
and worship of the gods of paganism in the Romish Church, 
the works of the Fathers, and particularly St. Gregory the 
as (Epist. 79, lib. ii.) and St. Augustin (Epist. ad public., 
clv.). 

Now that the Kui land was Mayax for the Egyptians, as 
it is for us, it is easy to prove by analyzing the Egyptian 
hieroplybh—title of Osiris—He who dwells in the lands of the 
West; interpreting it by means of the Maya language. 

Wilkinson (Manners and Customs, etc., p. 70) gives this 

Qe hNicroglyph as the symbol for the Lands of the 
P| wr West, that birthplace of the ancestors of the 
Egyptians, as it is effectively, even in its double 
meaning, be it as title of Osiris, or as distinctive name 

of a country. 

r. Champollion le Jeune (Précis du Syst., text, p. 78) 
says: ‘‘In order to form their phonetic mode of writing, 
the Egyptians took hieroglyphs that figured physical objects, 
or expressed ideas, the names of which began by the vocals 
or consonants they wished to represent.” 

Well, then, if we examine the character under considera- 


Egypt it is the well known distinctive badge of the G 
But ku, radical of the word ku-kum, means Gop in Mage 


hence may be the adoption of the symbol to designate 
God by the Egyptians, 4 
The segment of circle <@@™& among the Egyptians 
stood for &, feminine article; but in M , TT had several 
meanings: it was an adverb of place— ; at that place; 


also a preposition, indicating the dative case—for, to, ete, 

As to the character md, it is of great interest, Jg 
had the same meaning in Egypt as in Mayax, of 
which name it is the radical—mA meant a piace, 4 
country. It is a geometrical figure, formed by drawing 
straigh' lines around Mayaz and following its coasts. 

Mayax of old is the Yucatan peninsula of to-day. Thenthe 

hieroglyph, translated by means of the Maya language 

if we read it fashion—from upward down. 

ward—would be K6-11 Mayax—God of Mayar—title 

of Osiris; but if according to the Maya mode of read 
f ing—from downward upward—then we would have 

Mayax-t1-Ku— Mayaz, the Land of the Gods ; ti being 
in that case an adverb of place, and the hieroglyph the dig. 
tinctive name of the country. These interpretations are 
certainly in accordance with the traditions of the nation 
that of old inbabited the littoral of the Mediterranean Sea, 
Herodotus (lib. ii., exliv.) relates that the priests of Egypt, 
at the time of showing to him the series of the statues of 
their kings, preserved in an apartment in the interior of the 
Temple of Jupiter, at Thebes, told him tbat before these 
kings began to govern the country, that is, 11,340 years pre. 
vious to his conversation with them, the Gods had reigned 
over their ancestors, living in the midst of them, ove always 
occupying the throne.” 

The second part of the hieroglyph ggm is not less sig- 
nificant and noteworthy, since besides the segment of 
a circle t, indicating that a place, a coun- 
try, is spoken of, we find this symbol J@@ that also forms 


rtof the name of Adan as written ww" by the 
Maya hierogrammatisis, authors of the Troano 
MS. and of the Dresden codex. 

This symbol, with its three distinct points, 


represents the three continents that formed the Lands of the 

est ; that is, the two continents known today as North 
and South America and Adan that was between them, part 
of which, in the midst of a terrible cataclysm, about 11,500 
ago, sank beneath the waves of the Atlantic Ocean, 

he high mountain peaks and tablelands only remaining 
above the water formed the islands known to-day as West 
Indies, according to the events consigned by the author of 
the a MS. ai the beginning of the second part of his 
work. 

The continent where Chronos reigned supreme seems, 
His scepter, 
representing the three great and nearly equal parts into 
which his domains were divided, became the trident that 
the Greek mytbologists placed in the hands of their God of 
the Sea, Poseydon, that we also find represented under this 

symbol, in which we may trace the conception of the 
of ‘the Trivn Gop of the Brahmins and of the 
Christians, 

As to the name of the God Osiris, and that of his wife and 
sister, Jsis, no Egyptologist, to my knowledge, has ever 
given their ro ome It seems to me that the vernacular 
of the aborigines of Yucatan alone can furnish us with the 
true and natural meaning of these words. 

Ieis is evidently a dialectic manner of pronouncing the 
Maya word rorn*—the younger sister or brother. Isis was 
effectively younger than her brother Osrris, whose name is 
of two Maya vocables, oeil-ioin. According to 
Grimm’s laws, osir would be equivalent to ozil, and « to 
19=tdz, radical of tin=idzin ; hence Osiris or ozilis would 
signify the much coveted younger brother—a very appropriate 
name, that those conversant with the history of Osiris will 
easily understand, particularly remembering that his second 
sister Niké (in Maya Nicté—the flower) conceived for him 
the most violent passion, and did not rest satisfied until she 
had from bim a son, who became the god Anubis. 

These facts, besides muny others mentioned in my work, 
‘‘Mayax; its Monuments, their Builders,” seem to me sufficient 
to show that the use, in the inscriptions carved on the monu- 
ments of Mayaz and Egypt, of identical characters and with 
the same meaning in both countries, cannot be altogether 
the effect of hazard; but may indicate the great historical 
importance and the remote epoch of the construction of the 
ruined temples and palaces of the Mayas, whose debris lay 
hidden in the midst of the forests that cover, as with a green 
mantle of verdure, the whole of the Yucatan peninsula. 

But on those points each one may form his own opinion. 

Aveustus Le M.D 

Merida, May 19, 1883. 


(Scrence.] 
THE EARLY HISTORY OF THE NORTH-AMERICAN 
CONTINENT. 


ADDRESS OF ©. H, HITCHCOCK OF HANOVER, N. H., VICE- 
PRESIDENT OF SECTION E, AUG, 15, 1883, BEFORE THE 
AMERICAN ASSOCIATION. 


THERE is a special appropriateness in the association of 
geography with geology, as indicated in the assignment of 
sciences to Section E ; for the Jatter gives us an account 0 
the origin of every topographical feature of the earth’s sut- 
face, whether island, continent, mountain, plateau, valley, 
or oceanic depression. If we would properly understand 
the significance of the earth’s contours, we must unravel the 
mysteries of geology: so a knowledge of topography 38 
essential to the complete comprehension of the geologi 
features of any country. If a geologist were taken by ® 
balloon to an unexplored part of the earth, he would it- 
stantly recognize, from their topographical outlines, volcanic 
and granitic cones, limestone hills, elevated plateaus of ba 
salt or horizontal sandstones, and special types of orographi¢ 
structure. Hence the modern geologist first draws the om 
tours of his district before applying the colors of any 
age. The existing relief features of the earth have pa 
produced one by one in successive periods ; and it is © 
task of the geologist to discover what were the characteris 
tic physical developments of the several ages. He cal 
delineate a connected historical sketch of the beginving, 
growth, and completion of a continent. Such histories are 
rare, because attention has but recently been turned into t 
direction. One of the first American geologists to frame 
such an outline is Prof. J. D. Dana, to whom we we 


*o is our common c upside down, and is pronounced dz. 
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on of this fundamental truth—tbat the first formed 

has always remained above water, and has been a 

pucieus about which zones of sediment have accumulated. 

We can now recognize this primitive continent, with all its 
successive stages of growth, upon every geological map. 

Time would fail us to present the entire physical history 
of our continent ; and we will therefore confine our atten- 
tjon chiefly to its earlier chapters, noting those points which 
gre under discussion. As we are endeavoring to advance 
science, we must touch upon debatable topics, and hope by 
friendly discussions to become wiser. 3 

We must assume the correctness of the commonly received 
opinions concerning the earliest history of our planet—that 
it passed tbrough the condition of a nebula, and then of a 
burning sun, the period of igneous fluidity. By subsequent 
refrigeration it has become either — or wholly solid, 
Not until a crust had formed, and the earth had cooled 
enough to allow water to remain permanently, was it pos- 
sible to talk of dry land and ocean. With these premises 
allowed, it seems to us evident that the material of the earth 
must be disposed in concentric zones, “te > according to 
density, the heaviest being at the center, If the various ele- 
ments were free to move, as is the case in all natural or 
artificial igneous fluids, we must expect to find the heavier 
metals situated beneath the others ; and, following the an- 
alogy of extra terrestrial bodies, the central nucleus may be 
yrincipally iron, like the heavier meteors. Zones corre- 
sponding to stony meteors, lavas, the trap family, and gran- 
ites would naturally succeed in order, the last named being 
at the surface. This outer zone is also characterized by the 

nce of much silica and oxygen, The primeval ocean 
came from the vapors surrounding the igneous sphere, con- 
densed to liquidity as soon as water could remain upon the 
solid crust without immediate vaporization. 

This original crust may have been essentially a plain, and 
consequently entirely covered by water; for if the land were 
now leveled off, the ocean would submerge every acte of 
the continents. As refrigeration progressed, ridges and 
valleys would form in accordance with that fundamental 
principle that the outer envelope must conform to the 
shrunken nucleus; and this contraction gives rise to that 
tangential force or lateral pressure which has acted through 
alltime. Whether these earliest ridges rose above the ocean 
would depend upon the amount of elevation. Some authors 
argue that these ridges follow the course of great circles. 
If there are causes adequate to produce such results—or any 
other world-wide arrangement—they must have commenced 
to operate at the very beginning of contraction. Most 
authors mai-tain that the very thick strata of the older rocks 
have been formed just like modern sediments, having been 
breken off the ledges, and transporied into oceanic basins 
in horizontal attitude. If so, there must have been great, 
mountainous elevations, deep, oceanic depressions, and ex- 
tensive aqueous action; since the thickness of the crystal- 
line schists is greater than that of the strata in the fossil- 
iferous ages. The amount of distortion, crumpling, and 
faulting of the crystalline rocks is also greater. ‘Thoso same 
authors hold that the origiua! strata were in all respects like 
modern sands, gravels, and clays, and that their present 
crystalline structure is due to gies ane No one has 
= discovered any uncrystalline pre-Cambrian beds; nor 

ave the original foundation rocks been inted out since 
the oldest known layers are stratified, and cannot therefore 
have constituted part of the original unstratified crust. 

Professor Dana thinks the primitive land originated be- 
cause of a difference in the rate of conduction of heat during 
the process of refrigeration. Cooling would be fastest where 
the heat was conducted most rapidly. The first areas to 
cool would be the first to solidify. The first solidified crust 
was heavier than the adjacent liquid; soit sank until it 
found a fluid as dense as itself. Then the liquid above this 
crust would in turn become solid, and sink; and this process 
is supposed to have continued until a permanent shell had 
become fixed in the earth’s circumference, which constantly 
increased in breadth and thickness, becoming continents. 
Meanwhile the other portions remained liquid; and their 
surfaces must have stood at the same level with the first- 
formed crust till that congealed, and became depressed be- 
cause of the diminution iu volume in solidification. These 
depressions became ithe ocean’s beds. From this beginning 
down to the present time the processes of growth have con- 
sisted in the thickening of the continents and the setting 
down of the oceanic depressions, while the chief force em- 
ployed has been the lateral pressure derived from contrac 
tion. Le Conte and Pratt express the process thus far 
described by the term ‘“ unequal radial contraction.” The 
total gravity of the particles of matter along each radius is 
supposed to be the same; and hence, if the heat is conducted 
most rapidly over the shorter radii composed of denser 
minerals, the ocean basins would cool first. These two 
views thus demand a different arrangement of the lighter 
and denser materials; the one necessitating that the conti 
nents, and the other the depressions, were first to congeal. 
Both, however, make the gratuitous and unproved assump- 
tion that the surface was not uniform in composition; the 
differences being probably like that between granite and trap. 
The principle stated above—that, where all the particles are 
free (o move in a liquid, the lighter elements must rise to 
the surface, and the heavier minerals sink down in propor- 
tion to their specific gravity—is at variance with this 
assumption. Fortunately it is not essential toa right theory 
ry continental growth. There is no reason, therefore, to 

joubt that the original crust had essentially a uniform thick- 
hess over the whole world. Contraction would originate 
Tides and valleys in the normal way, most likely of similar 

mensions. There must soon burst forth ejections of ig- 
» ag matter, owing to tidal attraction; and these would 
rs w themselves along the weakest lines. At the outset it 

difficult to assign reasons why either the elevations or 
depressions would be the weaker; and hence we should look 

‘or a multitude of locations of igneous overflow, both over 

future continents and oceans. There may be no better 
reason for the eventual enlargement of certain of these vol- 
Canoes than that circumstances only very slightly favored 
ian? but, this favor being continued, they would oxiet and 
rd at the expense of the others, affording us another 

— of the *‘ survival of the fittest.” 

a Seems to us there is now afforded an opportunity for 
ing in a modified form the view of Poulett Scrope in 
Tegard to the origination of the earlier crystalline deposits. 
poy We say, that, besides the original unstratified igneous 
mitic material, the oldest stratified crystalline rocks are 
from volcanic ejections; being the continued enlarge- 


ag size, and reduction in number, of the early indeter- 
till vents. The several ejections would increase in size 


y became islands, eitMer gneissic or granitic; and, if 


Dente iPelago is allowed ws, we can easily show how conti- 


Would accumulate, using only the universally acting 
pressure and sedimentary accumulation. 


Of other theories relating to the origin of the earlier 
crystalline beds I may mention two. The first is that advo- 
cated by Lyell, who termed these rocks . After the 
solid granitic crust had been formed by refrigeration, ‘‘ the 
hot waters of the ocean held in solution the ingredients of 
gneiss, mica-schist, hornblende-schist, clay slate, and marble 
—rocks which were precipitated one after the otherin a 
crystalline form ” (Lyell’s Principles of Geology, 10th ed., i., 
142). In such a menstruum, life could not have existed. A 
very similiar view was advocated by Dr. T. Sterry Hunt in 
his presidential address before this association in 1871. 

The second is the view more commonly entertained—that, 
after the solidification of the crust, sedimentation accumu- 
lated stratified systems from the granitic foundations as 
ordinary sand, gravel, and clay, which were subsequently 
acted upon by thermal and aqueous influences termed 

ic, and thus converted into crystalline schists. 
The wide-spread and powerful action of metamorphism is 
conceded; but it isa more appropriate adjunct to volcanic 
than sedimentary accumulation. 

A few of the considerations favoring our theory will now 
be presented: 

1. Considering the igneous origin of the earth, volcanic 
energies would naturally continue their action us soon as 
there was a crust to be broken through, and immense piles 
of melted rock would ooze from the numerous fissures. Up 
to Laurentian times all admit the universality of igneous 
outflow, while but few have ventured to speak of anything 
like voleanic action, except as it has been manifested in the 
formation of dikes in these early periods. There has been 
a tendency to class the ancient granites and porphyries with 
rocks of sedimentary origin, and consequently to restrict 
the action of igneous agencies to phenomena of slight im- 

ortance. Several English writers, and, in ourcountry, Dr. 

lwyn of Canada, have been calling our attention to the 
existence of a vulcanic groupin later Huronian or early 
Cambrian times. These are the rocks so largely developed 
about Lake Superior, New England, and the Province of 
Quebec, consisting of stratified schists, diorites, diabases, 
amygdaloids, and felsites, identical in composition with true 
eruptive masses of the same name. Investigation shows 
that oftentimes these schists are disposed like the lavas 
ejected from one series of voleanic vents. Suppose, for ex- 
ample, that Etna or Vesuvius should become extinct. In 
the course of ages the rains would obliterate the craters, and 
reduce the lavas to a rounded dome of greater or less regu- 
larity. We should recognize the volcanic origin of the 
mountain in the absence of craters from the lithological 
similarity of the rocks te those known to have been melted 
and ejected from vents, while the disposal of the material 
in a conical attitude shows us that it might once have been 
covered by craters. So we find in our eastern country many 
domes of diabasic or protogenic schists, whose volcanic 
origin may be predicated, both from their lithological char- 
acter and physical aspect. 
Now, this voleauic group ot Huronian times indicates the 
existence of a greater degree of igneous activity than has 
been described for the paleozoic ages, even those of Great 
Britain; and consequeatly this is an indication pointing sig- 
nificantly toward the predominance of thermal influences 
in the still earlier periods. In the Laurentian age the fires 
‘should have been yet more vigorous, because the time of 
universal igneous fluidity was less remote. 

2. A careful study of the crystalline rocks of the Atlantic 
slope indicates the presence of scattered ovoidal areas of 
Laurentian gneisses, Those best known have been described 
in the Geology of New Hampshire. Instead of a few large 
synclinal troughs filled, to great depths with sediments, the 
oldest group is disposed in no less than twenty-two areas of 
small size, scattered like the islands in an archipelago. In 
a chapter upon the physical history of the State, I have pro- 
posed the theory that the earliest land withiu its limits con- 
sisted of this series of islands, not packed as mgr | “yee 
as now, in an area of perhaps 3,500 square miles, but as 
much more widely separated as would be determined by 
smoothing out the various anticlinals and synclinals that 
were formed later. By reference to our maps, in Maine, 
Massachusetts, New Jersey, Penusylvania, Virginia, North 
Carolina, and Georgia, many similar ovoidal Laurentian 
areas may be specified, usually larger than those of New 
Hampshire. This may be due partly to a less thorough 
knowledge of the exact areas occupied by this older gneis-, 
and partly to the existence of a greater number of volcanic 
vents, giving rise to a more widely spread and thicker mass 
of ejected material. Over the Atlantic slope and Canadian 
highlands these primeval islands have, in later periods, been 
cemented together by a subsequent deposition of material ; 
but in Missouri, Arkansas, and Texas, we recognize, even 
now, these early islands. 

8. The lithology of the Laurentian and other crystalline 
rocks is very like that of igneous ejections. It is proper at 
this point to recall the proper restriction of the term Lan- 
revtian. As originally defined by Logan, it included every 
formation that antedated the Huronian. In the Report upon 
the Geology of Canada for 1877-78, Selwyn proposes to re- 
strict the Laurentian outcrops to ‘all those clearly jower, 
unconformable, granitoid, or syenitic gneisses in which we 
never find interstratified bands of calcareous, argillaceous, 
arenaceous, and conglomeratic rocks.” The Hastings and 
Grenville series, and all tbe schists containing the eozoon, 
are excluded from the Laurentian by this definition, as well 
as the Bethlebem, Lake Winnipiseogee,and Montalban groups 
of the Atlantic slope. The Laurentian is azoic, the other 
groups eozoic; and, unless newer distinctions are to be made 
hereafter, it looks as if we might claim these various azoic 
Laurentian islands as the first-formed dry land, as they cer- 
tainly are the nuclei of the existing continents. 

There are no minerals in these Laurentian islands that do 
not occur in eruptive granite; and the schistose structure is 
often so faint that the field geologist need not be blamed if 
he acknowledges his inability to detect it. Likewise we dis- 
cover the same fluidal inclusions and the vacuoles that per- 
tain to granite. If we follow Sorby and Clifton Ward in 
saying that granite has been formed beneath a pressure 
equivalent to a weight of 40,000 feet of strata, the same 
must be said of the early gneisses. With this general asser- 
tion of the identity of gneiss and eruptive granite, we must 
be satisfied at present without entering into detail. 

4. The analogy of the origin of oceanic islands at the pres- 
ent day suggests the igneous derivation of the Laurentian 
areas. Most of the high islands of the Pacific are composed 
of lava, with the volcanoes frequently in action. Hawaii, 


of the Hawaiian group, may illustrate their position and 
shape. Its area above the water-line is 4,210 square miles, 
and its cubical contents above the sea-level are about the 
same with those of New Hampshire. It rises from a plateau 
over 16,000 feet deep, thus forming a cone 30,000 feet high, 
whose cubical conients must be twenty times greater than 


the entire 


the portion making dry land. The length 


series of islands, all of similar character, is 850 miles, and 
the area of the base of the lava must be about 100,000 square 
miles. These cones have been built up by the accumulation 
of lava ejected from the interior of the earth, and they are 
entirely isolited, the nearest land being 1,000 miles distant. 
The ground-plan of this volcanic mass is that of two ellipti- 
cal areas, either of which is like some of our Laurentian 
islands, and is certainly as large as any of these ancient 
lands south of tbe St. Lawrence. The land srea of the 
Hawaiian Islands is less than that of Massachusetts, but their 
base must be equal to the whole of New England and New 
York combined. Surely it cannot be avowed that volcanic 
areas are too small to be compared with the space occupied 
by our oldest formation. 

The so-called lowlands are likewise of volcanic origin; 
since coral polyps have built up reefs upon the igneous area 
after the disappearance of the fire, and the Hawaiian areas 
are encircled by reefs. After the volcanoes have become 
cold, loose material would be worked in between them, coral 
reefs would grow, and, in various ways, the land area would 
be ~ ty tp and finally an archipelago may become a large 
island. It needs only time and a pntitie of these con- 
structive agencies to make a continent vut of a series of 
archipelagoes. 

There are two points veering explanation in this con- 
nection—first, the supposed deeply seated localities where 
granite is produced; and, second, the origin of foliation in 
the schists. 

We should naturally expect that the earlier igneous rocks 
would have been derived from reservoirs quite near the sur- 
face, because of the thinness of the crust. With this notion 
agrees the presence of cavities containing liquid, and of 
hydrated minerals, which are more common in the older 
eruptive rocks, and have led to the aquev-igneous theories of 
the origin of granite. Water would be scarce at great depths, 
and hence these rocks ought to originate near the surface, 
where moisture was abundant. It seems to us that this con- 
sideration should more than balance the arguments usually 
cited in favor of the origin of granite at enormous depths, 
as it is difficult to see how both can be true, 

Mr. H. C. Sorby has led the way in studies of the mineral 
constituents of eruptive rocks. He measures the included 
cavities in the component minerals, and calculates how much 
the contained substances must have contracted in cooling, 
allowing for an increase in the temperature of the point of 
——— under pressure. By assuming the temperature 
to be correctly determined, he ascertains the amount of pres- 
sure indicated by mathematical formule, and finds it to be 
the equivalent of a thickness of 40,000 feet of overlying rock 
in Cornish granites, and of 60,000 feet in Scotch granites. 
Later writers seem to have regarded this pressure as cer- 
tainly produced in the way thus suggested, and that its ap 
pearance at the surface has been due toan courmous erosion 
which bas denuded the overlying blanket. This conclusion 
is uot necessary; for, 1°, an enormous pressure would result 
from the tangential force of contraction, which would be 
entirely adequate to have produced the cavities. 2°. The 
necessity of an erosion of 40,000 feet over all the granites in 
every part of the world cannot be maintained, In North 
America, for example, it would necessitate the supposition 
that nearly eight miles’ thickness of rock had been 1emoved 
from one-fourth of the surface since the Laurentian, for the 
blanket removed would have equaled in dimensions the 
crystallive areas. The mere statement of the amount of 
denudation required refutes the theory. 8°. By reference 
to existing volcanoes, it is plain that a column of lava will 
often be adequate to exert the needed pressure. ‘Teneriffe 
rises 12,000 feet above the ocean, and its cone descends 18,000 
feet more to the submarine plateau. When the crater is full 
of melted lava, there must be a pressure of 30,000 feet at the 
base of the cone; hence the lava from the reservoir supply- 
ing Teneriffe might exbibit the vacuities produced by a pres- 
sure of 30,000 feet without any weight above the peak. 

When molten Java pours down the side of a crater, the in- 
cluded vapors and liquids must disappear, because of the re- 
moval of the pressure; but, after a substantial crust has 
formed. the peculiar markings imprinted at the great depth 
would remain: hence we can understand how it is that the 
vacuities are to be seen both in granites and lavas that have 
been subjected to great pressure. At the Boston meeting of 
this association I endeavored to show that there are moun- 
tain masses of granite in New England possessing all the 
physical characteristics of volcanic cones, The material 
must have been liquid, hot, ejected from a vent, and flowed 
over a plateau, building up a cone, and indurating the under- 
lying floor. It was claimed that such phenomena could be 
explained only by supposing the granite to have been erupted 
ust like lava, This granite contained the usual vacuities 
indicative of great pressure, just as they are also found in 
the Java of Monte Somma or the trachyte of Ponza. 

When one examines the interior structure of modern Java- 
flows, he is surprised to find beds nearly as well defined as 
the foliation of schists. Around vents like Vesuvius or Etna 
the lava accumulates naturally in quaquaversal sheets, no 
ove eruption being very extensive. hen steam and hot 
water are copiously supplied from tbe caldron, there may 
be flows of bot mud and tufa, The closing phases of erup- 
tious are usually showers of ashes falling upon the cone or 
beyond. If the vent is beneath the ocean-level, the lava is 
minutely subdivided, and the deposit will be like sand or 
gravel. Between the igneous flows the ordinary aqueous 
agencies will wear off excrescences, and scatter the frag- 
ments down the slope. These various agencies will produce 
a concentric stratiform arrangement in the whole mass. 
Where the eruption is massive, a similar set of layers will 
be formed. 

This mass of volcanic material will be very susceptible to 
metamorphic jnfluences when placed under the proper con- 
ditions of heat and pressure. As the result, new minerals 
will be formed, arranged in foliated beds or scbisis, Thus 
briefly stated may be the origin of foliation. So long ago as 
1825, Poulett Scrope advocated essentially this doctrine for 
the arrangement of the crystalline particles in the crystal- 
line schists, having found an analogous structure in certain 
volcanic accumulations. 
Sufficient has now been said in advocacy of our doctrine 
that the first land consisted of volcanic islands. This was 
the Laurentian or azoic accumulation. Cartographers have 
not yet distinguished the several crystalline deposits, so that 
it will not be practicable at present to point out the sup- 
ees volcanic areas of tbe Hastings, Grenville, Montalban, 
uronian, and other eozoic periods. Sedimentation would 
also act so that in this age many beds must be referred to an 
aqueous derivation. By the close of the eozoic the continent 
was outlined; or at least the framework of the future super- 
structure was put into position. Tbe broader patches about 
to be mentioned had their origin in the earlier numerous 
islands cemented by detrital accumulations. 


Tbe more important areas developed ia the eozoic must 
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have been Greenland, Canada east of Lake Winnipeg, the | bodies—and this actually took place. After the author. had 
Atlantic district, the Rocky Mountains, the Sierra Nevadas, | learned from an experiment that the combined fat-acids of 
and numerous buttes over the Cordilleras. The three great | mutton fat, although only melting at a temperatur¢ of about 
depressions of Hudson's Bay, the Mississippi Valley, and | 50° C., were digested in the intestines of the dog to 8090 
the Salt Lake and Nevada eatin commenced to sink very | per cent., he proceeded to experiment further. A medium 
early, and the future growth of the coutinent consisted | sized poodle,188 kigr. in weight, was caused to fast. for 
largely in filling (bem up with marine sediments. An in-| nineteen days, after which his ar | weight was reduced to 
spection of a map drawn upon a correct scale will dissipate | thirty-two per cent. He was then fed for fourteen days with 
the fancied resemblance to the letter V, in the Canadian | a little lean flesh and as much fat-acids from mutton fat as he 
Dominion, so often insisted upon. Neither bas the develop-| would consume. In this period he consumed 2,850 grmis, of 
ment of the land been in bands parallel to the northwest | fat-acids, and 3,200 grms. of lean meat, and again increased 


and southeast arms of this supposed angle. 
A better conception would find three great basins, ex- | 
cluding the unknown regions of Mexico and Alaska, in each 
of. which operations were conducted independently. The | 
best known is that of the interior of the United States, or | 
the Mississippi hydrographic basin, This depression was 
nearly encircled by a crystalline border of high land, Be- 
ginuing at Alabama, we follow it to New England, thence 
by a slight gap to the Adirondack promontory, thence 
across the Lakes to theDakota promontory. In Minnesota | 
and Dakota the schists are more or less covered by Creta- 
ceous clays and Tertiary sands; but they evidently consti- 
tute the door for the surface strata occasionally piercing | 
through tbe later deposit, as in the Black Hills. Thus we 
may connect the Dakota and Rocky Mountain crystallines. 
From Wyoming southerly the granites are again conspicu- 
ous into New Mexico. Thus the circuit is not complete; 
it is like a horseshoe, with the lower Mississippi Valley 
in the gap: yet this may have been filled in the Cambrian 
age, since Laurentian islands are found in Texas, Arkansas, 
and Missouri. We might give reasons for believing in the 
recent origin of the depression between New Mexico ed 


Alabama. 

The map will show, around the borders of this Mediterra- 
nean Sea, the primordial sea-beach, whether examined in 
Virginia, New York, Michigan, Colorado, or Texas, Could 
we dissect the land, we should find av immense platter of 
Cambrian sediments coextensive with the crystalline high- 
lands surrounding and underlying it. In Cambro-Silurian 
times the story is repeated. Marine limestones formed other | 
dishes, each limited in size by the upturned edges of 
the platter underneath. The rest of the history is given | 
in our text-books. Our Mediterranean Sea was not closed 
till the end of the Cretaceous, when the salt water was ex- 


his body weight by about seventeen per cent. The animal 
was then killed, and exbibited on exnmination an extraordi- 
nary deposit of fat in the subcutaneous connective tissue; on 
the intestines; in the liver, muscles, etc. The fat thus ob- 
tained, which was of an exquisite whiteness, was easily 
proved to be neutral mutton fat, to the extent of ninety-six 
per cent, 

The blood withdrawn from the carotid artery before the 
animal’s death contained only 0°12 per cent. of fat, and 
the whole of the blood contained only 1°15 grms., a proof 
that the fat thus formed synthetically—like that taken up 
from ordinary nourishment— does not remain long in the 
blood, but is quickly withdrawn into the tissues, 


NEW METHOD FOR THE DETERMINATION OF 
NITROGEN, 


By J. 


Tue author shows the desirability of a process for effect- 
ing the determination of nitrogen in the moist way. He 
criticises the process of Wanklyn and Chapman, and pro- 
poses in its stead an oxidation in an acid solution. 

The sample to be operated upon is first strongly heated 
with sulphuric acid, and is thus almost invariably brought 
into such a state that its nitrogen is completely converted 


| into ammonia by the following operation. The principle of 


the process is treatment with a sufficiency of concentrated 


| sulphuric acid at a temperature not much below the boiling- 


point of the acid. The solution: thus obtained is oxidized 
with an excess of dry powdered permanganate. Under these 
circumstances the organic nitrogen is completely transformed 
into ammonium sulphate; the liquid is then supersaturated 
with soda, distilled off, and determined according to the 


‘tion of albumen that fat itself does. It was ascertained color, The author generally allows the flask to stand over 


pelked, never to return. | usual methods, 

In the West a similar ovoidal, crystalline border can be| It is essential for this process that ammonium sulphate, 
traced, holding Paleozoic sediments. Beginning at the | at the high temperature applied, and especially during the 
Rocky Mountain chain in Wyoming, we follow it southerly | subsequent treatment with permanganate, which is attended 
to Mexico. Across Arizona are many gneissic outlines, but | with a very violent reaction, does not undergo decomposi- 
not sufficiently numerous to close the gap. In California | tion. This the author has ascertained by special experi- 
we reach a country entirely gneissic beneath the sands of | ments. 
the desert, which connects with the Sierra Nevadas, and is| |The procedure may be described as follows: The substance 
traceable along the Nevacw line nearly to Oregon. There| is weighed into asmall, tared boiling flask, in which the 
the course is changed, the rocks trend northeasterly, show | further treatment is to take place. 
themselves conspicuously in the Blue Mountains of Eastern| Even with solids tiists a very convenient arrangement, 
Oregon, the Salmon River Mountains of Idaho, avd western | but still more so with liquids. A liquid is weighed in, the 
spurs of the Rockies again in Montana, which are continuous | water allowed to fly off in the evaporation niche, when the 
to our starting-point in Wyoming, Our crystallines do not | extract-remains .where itis wanted. Oil of vitriol is then 
pass north of the parallel of 49° into Columbia. We have | added in a sufficient excess. The quantity may vary within 
therefore found a complete crystalline border for the de- | tolerably wide limits, though the author always employs 10 

ressious of our Western Territories, and, within the ovoidal | c.c. Great care must be taken that the acid does not absorb 
ine, all the members of the Paleozoic, Mesozoic, and Ceno-| ammonia. ‘The author has often found traces of nitrogen in 
zoic groups, but not arranged with the simplicity of their | the so-calleyl id of commerce, for which.a small cor 
distribution in the East. rection must be made. 

Less is known of the Arctic basin than of the others; but | The flask is then placed upon.a_ piece of wire-gauze over 
the scattered sketches afforded by voyagers indicate the | a small gas-flame. Asa rule the contents become black and 
presence of ‘the more important members of the geological | tarry, but on continued heating a brisk reaction sets in, with 
column, Where these basins adjoin, there is a much wider | escape of gas, during which the substance is completely dis- 
area of ancient land. | solved. On-account of the escape of sulphurous acid and of 

In conclusion, I will simply recapitulate the more im- | white fumes, this operation should be conducted under a 
portant phases of the growth of our continent, draught-hood, To prevent loss by spurting, the flask should 

We start with the earth in the condition of igneous flu-| be setin a slanting position until the contents are come to 


In connection with tiris.process the author lias obtained 
results in the analysis of the alkaloids by omitting, as e 
recommended, to form a channel extending ‘along the entire 
combustion tube by gentle rapping. He considers thatga 
danger of loss by the formation of nitrogenéous Vapors: 
which are not taken up by the acid, is greater than thagam 
the dissociation of ammonia which is so often brought fam 
ward. For further security he addsa little pure sugamam 
the soda lime at the front end of the tube. While the sade 
lime sinks together when heated, and leaves an open way 
tween itself and the sides of the tube, the sugar oa com 
tion formsa porous, carbonaceous mass, which fills the enim 
width of the tube and through which all the gases forgiam 
by the combustion of the substance are obliged to pass, 

The author, when recommending bis method for organi 
substances in general, with a certain reserve as regards some 
alkaloids, admits those bodies as exceptional in which gi 
nitrogen occurs in the form of volatile acids, stehas, enema 
speaking, the cyanides and the oxides of nitrogen. AE 
gards the nitrates, a peculiar fact must be put on the regoaml 
While it might be expected that the nitric acid would te # 
great part volatilized by heating for hours with a concentrates 
sulphuric acid in large excess, it is found on the contrary thas 
the greater part of the nitric acid in presence of organip 
matter is converted into ammonia.—Zeitschrift 
Chemie; Chem. News. 


A CATALOGUE containing brief notices of many importang 
scientific papers heretofore published in the SuPPLExERg 
may be had gratis at this office. 


EB 


Scientific American Supplement 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 2 Year. 


Sent by mail, postage prepaid, to subscribers in any part of 
| the United States or Canada. Six dollars a year, sent, pies 
paid, to any foreign country. 


All the back numbers of THe SvuPpPLement, from i 
commencement, January 1, 1876, can be had. Price, 1@ 
cents each. 


All the back volumes:of THe SuPPLEMENT can likewhg 
be supplied. Two volumes are issued yearly. Price @ 
each volume, $2.50, stitched in paper, or $3.50, bound i 
stiff covers. 


Comprnep Rates —One copy of Screnriric 
aud Oue copy-of ScrENTIFIC AMERICAN SUPPLEMENT, 
yeat, postpaid, $7.00. ? i 

A’ liberal discount to booksellers, news agents, and Ale 


vassers, 
MUNN & CO., Publishers, 
261 Broadway, New York, No 


> 


TABLE OF CONTENTS. 


PAGE 

Formation of Fat from Fat Acids . 
New Method for the Determination of Nitrogen. By J. 


Il. ENGINEERING AND MECHANICS.—Mr. Eads’ Ship Railway for 
the Ame. .— Deseript pages of 


idity. /rest. The flask sbould hold about 100 c.c. and have a long,| frevines 
It cools so as to become incrusted and covered by an narrow neck. When the escape of gases has ceased, the ocd netistance.—Ghowiag cansee of the restsianees WERE 
ocean. action of the sulphuric acid is not at an end; a slow oxidation! Pome Tie. movement train of cars, and power necessary to 
ay ise alte. ildi » liquid firs j i Elastic Stee! Railway Wheel.- 3 engravi 
Numerous volcanoes discharge melted rock, building up | goes on; the liquid first becoming a deep brown, then light ngs 


ovoidal piles of granite, which change gradually into crys- | brown, yellow, and ultimately clear as water. To accelerate 
talline schists, When these hills are high enough to over- | this process a little fuming sulphuric acid or phosphoric 
look the water, they constitute the beginnings of dry land. | anhydride is added. With these additions a heating for two 
At the commencement of Paleozoic time the continent is. | hours is sufficent to give a clear light brown liquid. With 
composed of three immense basins, located near Hudson’s. the albuminoids and their derivatives, the formation of 
Bay, the Mississippi hydrographic area, and the great Ne- | ammonia is as complete after heating for 1 to 2 hours as if 
vada series of land-locked valleys. the liquid had been rendered almost colorless by prolonged 
The later history of the development of the continent treatment. With other substances, such as are mentioned 
presents the details of the filling-up of these depressions, | below,the addition of phosphoric anhydride is recommended, 
the expulsion of the Mediterranean seas, and the description and heat is applied uutil the disappearance of the color in- 
of the varied forms of life that successively peopled the | dicates that the action of the acid is at an end. The tempera- 
land and water. ture should bea little below the boiling-point of the acid, as 
The history opens with igneous agency in the ascendant. | is indicated by occasional ‘‘ bumps.” At temperatures of 
Aqueous ard organic forces became conspicuous later on, 100° to 150° the formation of ammonia is exceedingly imper- 
and ice has put on the finishing touches to the terrestrial fect. The substanses for analysis do not require pulveriza- 
contours. The completed structure we must acknowledge tion further than is needed for obtaining a correct average 
to be very good.” portion. 
_———— | The oxidation is then effected by means of permanganate, 
for which no efficient substitute has been found. It is applied 
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THe Medical Press and Circular, July 18, 1888, says that | very small portions which may quickly follow each other. 
Dr. Immanuel Munk read an interesting paper on the above The oxidation is effected in the hot liquid, though the flame 
subject before the Berlin Physiological Society a short time | is removed, and is completed in less than a minute. Al- 


ago, to which we are indebted for some interesting observa- | though the reaction is violent, and is even accompanied mole: | 


tions. Previous investigations had led the author to conclude small flames, there is never a lossof ammonia. The comple- 
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have been Greenland, Canada east of Lake Winuipeg, the | bodies—and this actually tock place. After the author. had 
Atlantic district, the Rocky. Mountains, the Sierra Nevadas, | 


and numerous buttes over the Cordilleras. The three great 


depressions of Hudson's Buy, the Mississippi Valley, and | 


the Salt Laké and Nevada basins commenced to sink very 


early, and the future growth of the covtinent consisted | sized poodle,188 kigr. in weight, was caused to fast for 
largely in filling ibem up with marine sediments. An in-| nineteen days, after which his body weight was reduced to 
yea of a map drawn upon a correct scale will dissipate | 
the 


fancied resemblance to the letter V, in the Canadian | 
Dominien, so often insisted upon, Neither bas the develop- | 
ment of the land been in bands parallel to the northwest | 
and southeast arms of this supposed angle. 


cluding the unknown regions of Mexico and Alaska, in each | 
of which operations were conducted independently. The | 
best known is that of the interior of the United States, or 
the Mississippi hydrographic basin. This depression was | 
nearly encircled by a crystalline border of high land. Be- 
ginning at Alabama, we follow it to New England, thence | 
by a slight gap to the Adirondack promontory, thence 
across the Lakes to theDakota promontory. In Minnesota 
and Dakota the schists are more or less covered by Creta- 
ceous ee and Tertiary sands; but they evidently consti- 
tute the floor for the surface strata occasionally piercing 
through tbe later deposit, as in the Black Hills. Thus we 
py connect the Dakota and Rocky Mountain crystallines, 

om Wyoming southerly the granites are again conspicu- 
ous into New Mexico. Thus the circuit is not complete; 
it is like a horseshoe, with the lower Mississippi Valley 
in the gap: yet this may have been filled in the Cambrian 
age, since Laurentian islands are found in Texas, Arkansas, 
and Missouri. We might give reasons for believing in the | 


| 
| 


recent origin of tle depression between New Mexico aed 


Alabama. 

The map will show, around the borders of this Mediterra- 
nean Sea, the primordial sea-beach, whether examined in | 
Virginia, New York, Michigan, Colorado, or Texas, Could 
we dissect the land, we should find an immense platter of 
Cambrian sediments coextensive with the crystalline high- 
lands surrounding and underlying it. In Cambro-Silurian 
times the story is repeated. Marine limestones formed other 
dishes, each limited in size by the upturned edges of 
the platter underneath. The rest of the history is given 
in our text-books. Our Mediterranean Sea was not closed 
till the end of the Cretaceous, when the salt water was ex- 
pelled, never to return, 

In the West a similar ovoidal, crystalline border can be | 
traced, holding Paleozoic sediments. Beginning at the 
Rocky Mountain chain in Wyoming, we follow it southerly 
to Mexico. Across Arizona are many gneissic outlines, but | 
not sufficiently numerous to close the gap. In California | 
we reach a country entirely gneissic beneath the sands of | 
te desert, which connects with the Sierra Nevadas, and is | 
traceable along the Nevadu line nearly to Oregon. There | 
the course is changed, the rocks trend’ northeasterly, show | 
themselves conspicuously in the Blue Mountains of stern 
Oregon, the Salmon River Mountains of Idaho, and western | 
spurs of the Rockies agaiv in Montana, which are continuous 
to our starting-point in Wyoming, Our crystallines do not 
pass north of the parallel of 49° into Columbia. We have | 
therefore found a complete crystalline border for the de- 

ressious of our Western Territories, and,within the ovoidal 


ine, all the members of the Paleozoic, Mesozoic, and Ceno-| ammonia. The author has often found traces of nitrogen in 
zoic groups, but not arranged with the simplicity of their | the so-callegl of commerce, for which.a.small-cor 
e 


distribution in the East. 

Less is. known of the Arctic basin than of the others; but | 
the scattered sketches afforded by voyagers indicate the 
presence of ‘the more important members of the geological 
column, Where these basins adjoin, there is a much wider 
area of ancient land. 

In conclusion, I will simply recapitulate the more im- | 
portant phases of the growth of our continent, 
mg start with the earth in the condition of igneous flu-| 

ity. | 

It cools so as to become incrusted and covered by an 
ocean. 

Numerous volcanoes discharge melted rock, building up 
ovoidal piles of granite, which change gradually into crys- 
talline schists, When these hills are high enough to over- 
look the water, they constitute the beginnings of dry land. 

At the commencement of Paleozoic time the continent is, 
composed of three immense basins, located near Hudson’s. 
Bay, the Mississippi hydrographic area, and the great Ne- 
vada series of land-locked valleys. 

The later history of the development of the continent 
presents the details of the filling-up of these depressions, 
the expulsion of the Mediterranean seas, and the description 
of the varied forms of life that successively peopled the | 
land and water. 

The history opens with igneous agency in the ascendant. 
Aqueous ard organic forces became conspicuous later on, 
and ice has put on the finishing touches to the terrestrial 
contours, The completed structure we must acknowledge 
to be “‘ very good.” 


THE FORMATION OF FAT FROM FAT-ACIDS. 


THE Medical Press and Circular, July 18, 1888, says that | 


Dr. Immanuel Munk read an interesting paper on the above 
subject before the Berlin Physiological Society a short time 
ago, to which we are indebted for some interesting observa- 
tions. Previous investigations had led the author to conclude 
that fat-acids play the same part in preventing the destruc- 


‘tion of albumen that fat itself does. It was ascertained 


that Gogs fed with flesh and fat preserved their nitrogen 
and body weightin an exactly similar manner when, in place 
of fat, for weeks together, ome the acids of it were given; 
that the resorption of fat-acids in the intestinal tract was 
almost as complete as that of fat itself; that, finally, after 
feeding with fat-acids exclusively, the fatty substances 
contained in the chyle from the thoracic duct consisted in 
only a small part (5-13 per cent.) of free fat-acids, and six to 
seventeen times as much neutral fat, and not more soaps 
than after exclusive albumen feeding, It follows from this, 
the fat-acids on their way from the intestinal tract to the 
thoracic duct, undergo a synthetic change to fat, which 
must—in case the diet is one of fat-acids exclusively—be 


brought about by the abstraction of the glycocol necessary | 


to the synthesis, from the organism itself. The author bas 
reg succeeded in proving the transformation of fat-acids into 
at. 

A short time ago, Lebedeff, after feeding dogs for some 


time with linseed oil and mutton fat—fats that are not! 


naturally present in dogs—proved the presence of these fats 
in the animals experimented on, If the above named syn- 
thesis of fat-acids into fats really takes place in the organism, 
the author concludes that by feeding dogs with the acids of 
fats heterogeneous to the organism of dogs, such feeding 
would be followed by the deposit of these fats in their 


| his body weight by about seventeen percent. The animal 
A better conception would find three great basins, ex-| was then killed, and exbibited on examination an extraordi- 


| at the high temperature applied, and especially during the 


‘with the figures obtained by 


learned from an experiment that the combined fat-acids of 
mutton fat, although only melting at a temperature of about 
50° C., were digested in the intestines of the dog to 8090 
per cent., he proceeded to experiment further.’ A medium 


thirty-two per cent. He was then fed for fourteen days with 
a little lean flesh and as much fat-acids from mutton fat as he 
would consume. In this period he consumed 2,850 grms, of 
fat-acids, and 3,200 grms. of lean meat, and again increased 


nary deposit of fat in the subcutaneous connective tissue; on 
the intestines; in the liver, muscles, etc. The fat thus ob- 
tained, which was of an exquisite whiteness, was easily 
proved to be neutral mutton fat, to the extent of ninety-six 
per cent, 

The blood withdrawn from the carotid artery before the 
animal’s death contained only 0°12 per cent. of fat, and 
the whole of the blood contained only 1°15 grms., a proof 
that the fatthus formed synthetically—like that taken up 
from ordinary nourishment— does not remain long in the 
blood, but is quickly withdrawn into the tissues, 


NEW METHOD FOR THE DETERMINATION OF 
NITROGEN, 


By J. Kseupann. 


Tue author shows the desirability of a process for effect- 
ing the determination of nitrogen in the moist way. He 
criticises the process of Wanklyn and Chapman, and pro- 

ses in its stead an oxidation in an acid solution. 

The sample to be operated upon is first strongly heated 
with sulphuric acid, and isthus almost invariably brought 
into such a state that its nitrogen is completely converted 
into ammonia by the following operation. The principle of 
the process is treatment with a sufficiency of concentrated 
sulphuric acid at a temperature not much below the boiling- 
point of the acid. The solution: thus obtained is oxidized 
with an excess of dry powdered permanganate. Under these 
circumstances the organic nitrogen is completely transformed | 
into ammonium sulphate; the liquid is then supersaturated 
with soda, distilled off, and determined according to the 
usual methods, 

It is essential for this process that ammonium sulphate, 


subsequent treatment with permanganate, which is attended 
with a very violent reaction, does not undergo decomposi- 
tion. This the author has ascertained by special experi- 
ments. 

The procedure may be described as follows: The substance 
is weighed into asmall, tared boiling flask, in which the 
further treatment is to take place. 

Even with solids tits ts a very convenient arrangement, 
but still more so with liquids. A liquid is weighed in, the 
water allowed to fly off in the evaporation niche, when the 
extract -remains where itis wanted. Oil of vitriol is then 
added in a sufficient excess, The quantity may vary within 
tolerably wide limits, though the author always employs 10 
e.c. Great care must be taken that the aeid does not absorb 


rection must be made. 

The flask is then placed upon.a piece of wire-gauze over 
a small gus-flame. Asa rule the contents become black and 
tarry, but on continued heating a brisk reaction sets in, with 
escape of gas, during which the substance is completely dis- 
solved. On.account of the eseape of sulphurous acid and of 
white fumes, this operation should be conducted under a 
draught-hood, To prevent loss by spurting, the flask should 
be setin a slanting position until the contents are come to 
rest. The flask sbould hold about 100 c.c. and bave a long, 
narrow neck. When the escape of has ceased, the 
action of the sulphuric acid is not at an end; a slow oxidation 
goes on; the liquid first becoming a deep brown, then light 
brown, yellow, and ultimately clear as water. To accelerate 
this process a little fuming sulphuric acid or phosphoric 
anhydride is added. With these additions a heating for two 
hours is sufficient to give a clear light brown liquid. With 
the albuminoids and their derivatives, the formation of 
ammonia is as complete after heating for 1 to 2 hours as if 
the liquid had been rendered almost colorless by prolonged 
treatment. With other substances, such as are mentioned | 
below, the addition of phosphoric anhydride is recommended, 
and heat is applied uuti] the disappearance of the color in- 
dicates that the action of the acid is at an end, The tempera- 
ture should bea little below the boiling-point of the acid, as 
is indicated by occasional ‘‘ bumps.” At temperatures of 
100° to 150° the formation of ammonia is exceedingly imper- 
fect. The substanses for aualysis do not require pulveriza- 
tion further than is needed for obtaining a correct average 
portion. 

The oxidation is then effected by means of permanganate, 
for which no efficient substitute has been found. It is applied 
in the state of a fine, dry powder, which is introduced in 
very small portions which may quickly follow each other. 
The oxidation is effected in the hot liquid, though the flame | 
is removed, and is completed in less than a minute. Al- 
though the reaction is violent, and is even accompanied with 
small flames, there is never a lossof ammonia. The comple- | 
tion of the process is indicated by the appearance of a green 
color, The author generally allows the flask to stand over 
a very gentle flame for 5 to 10 minutes, without ascribing 
especial importance to this procedure. On no account must 
a strong heat be applied to the green liquid, as this would in- 
volve a serious loss of ammonia. 

The liquid when sufficiently cool is diluted with water, 
when the green color changes toa brown. When again cool 
it is introduced into the distillatory apparatus, which should 
hold about °4 liter, and is connected with a top piece slopip 
upward to insure the reflux of.any spirits, and connected wit 
a spiral condenser leading into an absorption apparatus 
charged with standard acid. 

The soda-lye used has the grav. 1°30, of which 40 
c.c. ate rapidly introduced into the distillatory apparatus 
and the stopper reinserted. There is no perceptible loss of | 
ammonia in this operation, and consequently no special ar- | 
rangement is necessary for the introduction of the alkali. | 

Toprevent bumping in distillation, which would render | 
the operation simply impracticable, small zinc turnings or | 
filings are introduced before the addition of the alkali. ‘The 
slight evolution of hydrogen gas which they occasion enables 
the steam to be given off quite easily. For substances con- 
taining about 15 per cent, of nitrogen, the author operates 
on 0°7 grm, ; for richer bodies, 4 grm. The results obtained 
by the new method agree very closely with theory and also 

Will and Varrentrapp’s process. 


In connection with this process the author has obtained a 
results in the analysis of the alkaloids by omitting, as Wi . 
recommended, to form a channel extending along the aaa 
combustion tube by gentle rapping. He considers that the 
danger of loss by the formation of nitrogenéous y 
which are not taken up by. the acid, is greater than thatas 
the dissociation of ammonia which is so often brought for 
ward. For further security he addsa little pure sugapim 
the soda lime at the front end of the tube. While the soda 
lime sinks together when heated, and leaves an open way be 
tween itself and the sides’ of the tube, the sugar on combam 
tion forms. porous, carbonaceous mass, which fills the enim 
width of the tube and through which all the gases fornies 
by the combustion of the substance are obliged to pass, 

The author, when recommending his method for organig 
substances in general, with a certain reserve as regards som 
alkaloids, admits those bodies as exceptional in which 
nitrogen occurs in the form of volatile acids, suehas, genera 
speaking, the cyanides and the oxides of nitrogen. “Ag 
gards the nitrates, a peculiar fact must be put on the recomm 
While it might be expected that the nitric acid would be % 
great part volatilized by beating for hours with a concentrated 
sulphuric acid in large excess, it is found on the contrary thas 
the greater part of the nitric acid in presence of organis 
matter is converted into ammonia.—Zeitschrift Analyt 
Chemie; Chem. News. 
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